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ABSTRACT
Over the period of 1950 to 2010, the observed global average surface 
temperature increased from 0.6°C to 0.7°C. In their Fifth Assessment Report, released 
in November 2014, the Intergovernmental Panel on Climate Change (IPCC) 
determined that more than half of this observed temperature increase was caused by 
an increase in greenhouse gas concentrations from anthropogenic forcings—the 
consequences of which are seen incontrovertibly in the Arctic ecosystem.
Since satellite observations began in 1979, the rate of decrease in Arctic sea ice 
extent—which has decreased every season without fail—was in the range of 3.5% to 
4.1% per decade; it has most rapidly decreased during the summer, in the range of 
9.4% to 13.6% per decade. The apex predator of the Arctic ecosystem, the polar bear 
(Ursus maritimus), is one of several creatures whose survival depends entirely upon the 
existence of sea ice. The polar bear has long been used as the captivating poster child 
of climate change to encourage conservation efforts. However, despite the widely-
known realities of climate change, there still appear to be significant barriers that 
prevent individuals from taking sustainable actions on a daily basis.
What strategies, then, are needed to foster community engagement efforts that 
confront and eliminate that disconnect? I address this query through an in-depth 
examination of scholarly research, a review of survey data from individuals within the 
field of polar bear-conservation, and the implementation of a grassroots conservation 
project. My findings lead me to propose a two-pronged approach to successfully tackle 
those perceived barriers: the provision of (1) evidence of one’s sustainable habits 
having a positive effect, and (2) simple tools to help maintain one’s sustainable habits.
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A love affair with the North starts innocently enough. One day 
you find yourself looking out upon a vast expanse of land with an 
endless sky above; the air is fresh and cool; and you know that 
here it is possible to feel a sense of ‘oneness’ with the Earth.
Robert R. Taylor
As in a dream I go on through the splendid strange world. How 
quiet it is here. The sun shines on a soundless scene. The magical 
hues of the soft shadows glow deeply. Everything belongs together 
here, even the bear tracks in the deep snow . . . Everything 
breathes the same serenity. It is as though a current of the most 
holy and perfect peace were streaming through all the landscape.
Christiane Ritter, A Woman in the Polar Night
You cannot get through a single day without having an impact on 
the world around you. What you do makes a difference, and you 
have to decide what kind of difference you want to make.
Dr. Jane Goodall 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CHAPTER I
BECOMING THE POLAR BEAR GIRL
I have always held a deep affinity with nature: the scent of the earth after a 
rainstorm, the warmth of the afternoon sun, the salty tang of the ocean air. Born and 
raised in the Pacific Northwest, I was taught at an early age to care about our 
environment; to conserve resources; to reduce, reuse, and recycle. I admired 
individuals like Dr. Jane Goodall, was inspired by the writings of Henry David 
Thoreau and Aldo Leopold, and dreamed of traveling to far-off places filled with exotic 
creatures and sprawling vistas.
In the summer of 2006, I joined the Oregon Zoo’s ZooTeen youth volunteer 
program, which provided a unique environment to learn about animals, gain work 
experience, and develop public speaking skills. The following year, I was invited to join 
the Oregon Zoo Youth Leadership Corps, an offshoot of the ZooTeen Program that 
allowed us to work with the keepers of several different large-animal areas on a 
rotating basis (e.g., chimpanzees, penguins, and lions) during the winter months. The 
Leadership Corps offered us other opportunities as well, through partnerships with 
conservation-minded groups like Dr. Goodall’s Roots and Shoots program.
At the May 2008 meeting of the Leadership Corps, my supervisor announced a 
special opportunity for those of us going into our junior year of high school: Polar 
Bears International (PBI) was holding its fifth annual Leadership Camp that October, 
and they wanted a representative from the Oregon Zoo. A member of the Leadership 
Corps had attended this non-profit organization’s camp since 2005; upon their return, 
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they served as the Zoo’s Arctic Ambassador for the rest of the year by talking to the 
media, giving presentations about their experience, and doing special projects related 
to conservation and polar bears. For a sixteen-year-old eager to make a difference in 
the world, a trip to the Far North to study polar bears alongside world-renowned 
scientists was an extraordinary prospect. After a rigorous application and interview 
process, I had the honor of being selected as the Oregon Zoo’s 2008 Ambassador of 
the Arctic for Polar Bears International.
PBI began as Polar Bears Alive (PBA) in 1992, a group of polar bear 
enthusiasts brought together by biologist, conservationist, and wildlife photographer 
Dr. Daniel Guravich (1918–1997) to “provide polar bears with an official 
spokesperson.”  Guravich was a champion of the Arctic for decades; his efforts not 1
only helped to increase the popularity of polar bears in the public eye, but also 
“brought about a significant improvement in how polar bears were treated” by 
scientists.  In 2002, the organization underwent a major transformation through the 2
leadership of Robert and Carolyn Buchanan, who turned PBA into PBI: a non-profit 
organization dedicated to the conservation of polar bears and the Arctic through 
research, education, and action.3
PBI has done a great deal of work in the past decade to educate the global 
community on the reality of climate change and the need for action. Through their 
Teen, Zoo Keeper, and Communicator leadership camps (which were restructured into 
 Downs Matthews and Ian N. Higginson, “Obituary: Dan Guravich (1918–1997),” Arctic 51, no. 2 (June 1998): 1
182, accessed June 20, 2016, http://dx.doi.org/10.14430/arctic1058.
 Ibid.2
 Polar Bears International (PBI), “Founders and Directors,” PBI, 2016, accessed June 20, 2016, 3
http://www.polarbearsinternational.org/about-us/founders-and-directors.
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the Climate Alliance program in 2014), PBI has created over 250 Arctic Ambassadors 
since 2005. These individuals (myself included) are given the incredible opportunity to 
witness firsthand the beauty of wild polar bears and their natural habitat on the 
western shore of Hudson Bay in Churchill, Manitoba, Canada (widely known as the 
Polar Bear Capitol of the World). Participants learn the particulars of climate change 
and polar bears, as well as the skills necessary to craft that information into a clear, 
inspiring message to share within their local community.
Before stepping onto the plane that was to take us from Winnipeg to Churchill, 
Robert gave us teenagers a single command: “Wave goodbye to yourself as you board 
the plane, for you will return a different person.” I did not think much about his words 
until four days later, when, under a starlit midnight sky, I locked eyes with a curious 
young male investigating the Tundra Buggy Lodge, where our group was staying.  4
Standing on his hind legs, he poked his nose between the slats of the platform railing, 
resting his chin on the deck, while I stood less than a foot away.
I was close enough to feel his warm breath on my legs—I could have easily 
scratched his snout were I not keen on returning home with all my limbs intact—but I 
felt no fear for my safety. He peered up with deep, knowing eyes, and for one 
spellbinding moment he and I were the only creatures on Earth, with naught but the 
wind and stars surrounding us. Unblinking, I held my breath, feeling a profound shift 
inside my soul as a kinship was forged between girl and bear. Eventually returning to 
solid ground with a snuffle and snort, he traversed the tundra plane with smooth, silent 
steps, stopping only to send a final glance and nod of his head in my direction. In just 
 See Appendix A for diagrams and a more detailed explanation of the Tundra Buggy Lodge.4
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two minutes, everything I thought I knew about myself and my place in the world was 
no more. I had been irrevocably changed—just as Robert had foreshadowed.
Upon my return from camp, my high school peers dubbed me the “Polar Bear 
Girl”; an apt moniker, I am proud to say that I continue to be recognized primarily by 
my passion for the great white bear, driven by the knowledge that future generations 
may be denied similar awe-inspiring moments because of human actions (and, 
simultaneously, inaction). The work I have been a part of in the last eight years, 
including a second trip to the Arctic, has brought me to the realization that each of us 
has the power to create a positive or a negative impact in our world—and that I have 
both the power and responsibility to influence the choice that individuals make.
Thus, it was unsurprising to both professors and peers that this thesis would 
focus on my beloved bears. Its foundation is a detailed overview of climate change 
science, the Arctic region, polar bears, and how climate change affects the 
northernmost ecosystem of our planet; following this is a literature review of 
community engagement theories and strategies. Finding an appropriate application of 
this research was the primary struggle in bringing my thesis to fruition. My original 
project (which was really my third project idea) involved compiling a toolbox of the 
most effective community engagement strategies for polar bear conservation for use by 
current and future Arctic Ambassadors with PBI. These strategies would be culled 
from my research and an analysis of reports submitted by Arctic Ambassadors to PBI 
on the work they have done and are doing in their respective communities. I planned 
to intern at PBI’s U.S. headquarters in Bozeman, Montana, for the summer of 2013 to 
research and create the toolbox, then present my findings during a gathering of Arctic 
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Ambassador alumni that fall, which was being held in place of the annual Leadership 
Camps. In the months following the gathering, I would gather reports from attendees 
for a comparative analysis, to see if the toolbox I developed had proved useful.
Unfortunately, due to a sudden need for emergency eye surgery, I was unable 
to complete my internship or attend the alumni gathering, and so was forced to devise 
an entirely new plan to achieve a valuable application of my research. I had no data 
from Arctic Ambassadors to analyze, nor a toolbox for alumni to evaluate; still, I 
wanted to have data specific to polar bear-related conservation efforts to analyze 
alongside the literature. This desire led to the creation of a survey that would allow 
Arctic Ambassadors to provide an overview of their experiences with community 
engagement strategies and struggles, which could then be analyzed alongside the 
literature review. I chose to use the participants of PBI’s alumni gathering for my 
survey, as these individuals had a deep well of experience working specifically in the 
field of polar bear-conservation.
Finally, in the spring of 2014, I decided to launch an engagement project within 
the Western Oregon University (WOU) community—the Arctic Avengers—to assess 
the conclusion drawn from my research, which is applicable to developing community 
engagement efforts for not only polar bears and their Arctic habitat, but all 
environmental conservation efforts: to successfully tackle the perceived barriers 
preventing individuals from taking sustainable action on a daily basis, community 
engagement efforts ought to take a two-pronged approach that ensures the provision of 
(1) evidence of one’s sustainable habits having a positive effect, and (2) simple tools to 
help maintain one’s sustainable habits.  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CHAPTER II
CLIMATE CHANGE: CAUSE AND EFFECT
THE GREENHOUSE EFFECT
The highly-politicized issue of climate change is surrounded by a cloud of 
misinformation, derision, and apathetic opinions, particularly in America. Many are 
quick to use the dramatic winters of late on the East Coast as proof that climate change 
does not exist: how could the world be warming when New York and Boston are 
getting record amounts of snow? As geophysicist Dr. Henry Pollack explains, there is 
a difference between ‘weather’ (the state of the atmosphere at a certain place and time) 
and ‘climate’ (the atmospheric conditions in an area over a long period of time):
Whether someplace is having a very cold winter, or a very hot summer, is an 
irrelevancy—climate change is about long-term trends in temperature, not 
about year-to-year oscillations. That someplace may actually be cooling when 
the globe on average is warming is also irrelevant—as noted earlier, some 
places may be warming more on average, some less than average, and a few 
might actually be cooling, but the overall average remains one of warming. It 
would be a rare climate system where every place did exactly the same thing.5
Whether blind to the reality of climate change, ideologically opposed to the idea of 
humans being the driving force behind climate change, or because of financial support 
from the fossil fuels industry, there are numerous scientists, politicians, and media 
organizations who, as Pollack writes, consistently spread “misinformation, 
irrelevancies, half-truths, misunderstandings, oversimplifications, and outright 
falsehoods” on the subject, leading to a puzzled, “largely scientifically illiterate public.”6
 Henry N. Pollack, A World Without Ice (New York: Avery, 2010), 110.5
 Ibid., 108–109.6
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The science behind our climate system is genuinely simple to understand—if 
explained properly and without bias. The atmosphere is composed of 99% nitrogen 
and oxygen, with the remaining one percent being a mixture of gases, primarily water 
vapor, methane, and carbon dioxide (CO2).  These gases are collectively referred to as 7
greenhouse gases (GHGs), as they cause the phenomenon known as the greenhouse 
effect. As figure 2.1 illustrates, much like the glass of a greenhouse, GHGs prevent a 
portion of infrared radiation from escaping the planet and create a blanket in the 
atmosphere. The greenhouse effect is critical to our survival; Earth would be an 
inhospitable 33°C (60°F) colder without it.  However, human activities in various 8
forms are enhancing atmospheric concentrations of GHGs, causing a steady increase 
in the average global surface temperature; the current concentration of GHGs in the 
 Pollack, A World Without Ice, 55.7
 Ibid., 56.8
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Figure 2.1. Representation of the greenhouse effect. Graphic from the 
Cooperative Research Centre for Greenhouse Gas Technologies, 
accessed June 20, 2016, http://www.co2crc.com.au/gallery/general-ccs.
atmosphere are at levels “unprecedented in at least 800,000 years” (fig. 2.2).  9
Concentrations of CO2 are increasing the fastest compared to other GHGs, at a rate of 
approximately 2.0 ppm (parts per million) per year since 1994.10
Daily measurements of carbon dioxide in the atmosphere began in 1958 by 
Charles David Keeling, atop Mauna Loa in Hawaii. A detailed analysis of an 
 IPCC (Intergovernmental Panel on Climate Change), Climate Change 2014: Synthesis Report—Contribution of Working 9
Groups I, II, and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, ed. Core Writing Team, 
R.K. Pachauri, and L.A. Meyer (Geneva: IPCC, 2015), 44, accessed June 20, 2016, 
http://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full.pdf.
 NOAA/ESRL/GMD, “Mauna Loa CO2 annual mean data,” Trends in Atmospheric Carbon Dioxide—Mauna 10
Loa, Hawaii: Data, comp. Dr. Pieter Tans, NOAA/ESRL, and Dr. Ralph Keeling, Scripps Institution of 
Oceanography (June 6, 2016), accessed June 20, 2016, http://www.esrl.noaa.gov/gmd/ccgg/trends/data.html.
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Figure 2.2. Observed changes in atmospheric greenhouse gas concentrations. 
Atmospheric concentrations of carbon dioxide (CO2, green), methane (CH4, 
orange), and nitrous oxide (N2O, red). Data from ice cores (symbols) and 
direct atmospheric measurements (lines) are overlaid. CH4 and N2O 
concentrations are reported in ppb (parts per billion); CO2 concentrations are 
reported in ppm (parts per million). Graphic from the IPCC, Climate Change 
2014: Synthesis Report, 44, figure 1.3.
additional 800,000 years worth of data (collected via ice core samples) has confirmed 
that, compared to pre–Industrial Era fluctuations, natural mechanisms were not the 
driving factor behind the rise of carbon dioxide from 1750 onward.  In 1750, the 11
average concentration of CO2 was 280 ppm; in 1959, the average concentration was 
315 ppm; and in 2015, the average concentration was 400 ppm.  As table 2.1 12
demonstrates, the abundance of carbon dioxide in the atmosphere increased by 35 ppm 
in the 209 years of Gap One (1750–1959); in contrast, the last 56 years of Gap Two 
(1959–2015) have seen an increase of 85 ppm, which equals an average yearly increase 
nine times greater than that of Gap One. To visualize the meaning of the reported 
concentration of CO2 as being a few hundred parts per million, Dr. Pollack suggests 
thinking of a bag containing one million grains of rice: while the majority of the grains 
are white, a few hundred grains are black. Thus, a current sample containing one 
million molecules of our atmosphere will have four hundred molecules of CO2.13
Table 2.1. Comparison of atmospheric CO2 accumulation for 1750–1959 and 1959–2015
Gap One (209 years) Gap Two (56 years)
1750–1959 1959–2015
Total increase of CO2 35 ppm 85 ppm
Average increase of CO2 per year 0.17 ppm 1.52 ppm
Total percentage increase of CO2 12.5% 27%
Average percentage increase of 
CO2 per year 0.06% 0.5%
Source: Adapted from NOAA/ESRL/GMD, “Mauna Loa CO2 annual mean data.”
Note: Calculations were made with assistance from Stephanie Eaton, not published by NOAA/ESRL/GMD.
 IPCC, Climate Change 2013: The Physical Science Basis—Contribution of Working Group I to the Fifth Assessment Report of 11
the Intergovernmental Panel on Climate Change, ed. T.F. Stocker et al., (Cambridge: Cambridge University Press, 2013), 
accessed June 20, 2016, http://dx.doi.org/10.1017/CBO9781107415324.
 IPCC, Climate Change 2013: The Physical Science Basis, 166; NOAA/ESRL/GMD, “Mauna Loa CO2 annual mean 12
data.”
 Pollack, A World Without Ice, 183.13
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WORLDWIDE RAMIFICATIONS
In their Fifth Assessment Report, released in November 2014, the IPCC 
determined it “very likely” (with 90–100% probability) that the last three decades 
(from 1983 to 2012) have been “successively warmer” at both the land and ocean 
surface than “any preceding decade since 1850,” and is the “warmest 30-year period of 
the last 800 years” in the Northern Hemisphere.  Over the period 1951–2010, the 14
observed global average surface temperature increased from 0.6°C to 0.7°C, with the 
IPCC finding it “extremely likely” (with 99–100% probability) that more than half of 
this observed increase was caused by the “anthropogenic increase in greenhouse gas 
concentrations and other anthropogenic forcings.”15
Those ‘anthropogenic forcings’ are human actions, and due to the “complexity 
of ecological relationships,” writes environmental historian J. Donald Hughes, a single 
action can cause multiple changes; while some changes are “within the capacity of 
ecosystems to absorb or compensate and still remain functioning and healthy,” 
continues Hughes, other changes go beyond that capacity, leading to the erosion and 
transformation of an ecosystem.  As total anthropogenic GHG emissions increased 16
from 1970–2010, there were “larger absolute increases between 2000–2010,” with CO2 
emissions contributing 78% to the total four-decade increase and making a 
contribution of a similar percentage over the 2000–2010 period.17
Economic and population growth remain the primary forces behind increasing 
 IPCC, Climate Change 2014: Synthesis Report, 40.14
 Ibid., 48.15
 J. Donald Hughes, An Environmental History of the World: Humankind's Changing Role in the Community of Life, 2nd ed. 16
(London: Routledge, 2009), 188.
 IPCC, Climate Change 2014: Synthesis Report, 45–46.17
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CO2 levels from fossil fuel combustion; in fact, the IPCC has “high confidence” that, 
while the contribution of population growth to increasing levels of CO2 has remained 
reasonably steady, the “contribution of economic growth [to rising levels of CO2] has 
risen sharply” compared to the previous three decades, and both factors “outpaced 
emission reductions” from 2000–2010.  As human actions continue to “increasingly 18
determine the course of change in the community of life,”  both human and beast face 19
a swiftly growing challenge for survival.
Impacts to Humanity
Large-scale effects of climate change on humanity are becoming ever more 
prominent and severe. Twenty million individuals were displaced because of extreme 
weather events in 2008; in comparison, 4.6 million persons were displaced because of 
conflict and violence during the same year.  The IPCC states with “high confidence” 20
that “losses from weather-related disasters have increased substantially in recent 
decades, both globally and regionally,” correlating with their assessment of the impacts 
of various climate-related extremes:
Impacts from . . . heat waves, droughts, floods, cyclones and wildfires [etc.] . . . 
include alteration of ecosystems, disruption of food production and water 
supply, damage to infrastructure and settlements, human morbidity and 
mortality and consequences for mental health and human well-being. For 
countries at all levels of development, these impacts are consistent with a 
significant lack of preparedness for current climate variability in some sectors.21
Temperature increases have caused a 10% decrease in Chinese grain production, 
 IPCC, Climate Change 2014: Synthesis Report, 46–47.18
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destroying 2.2 million hectares of farmland in the summer of 2009 and forcing 1.5 
million individuals to relocate. Severe flooding in Pakistan the following summer 
created 21 million environmental refugees, forcing many to join the Taliban in order to 
feed their families.  In Africa, the 14,000 square miles that was once Lake Chad has 22
turned to dust, depriving four neighboring countries from their water source; by 2020, 
75–250 million Africans are expected to be under severe water stress.  23
At just 3% of Earth’s total water volume, ice is our largest reservoir of fresh 
water. The drinking and agricultural water for nearly a quarter of world population 
comes “directly from mountain glaciers,” and an even greater number of people depend 
upon the seasonal winter snow melt to “nourish crops at the outset of the growing 
season.”  Aside from agricultural needs, millions of people rely on meltwater for a 24
drink from the tap and to flush sewage from their cities and towns. Furthermore, 
losing that water source means the winter snows will begin later and the spring melt 
off will begin earlier. An increased dry season leads to a “more intense fire season, with 
more wildfires that burn longer,” particularly in the American West.  Sea-level rise is 25
also a grave concern, resulting both from the increase in glacier mass loss and ocean 
thermal expansion; together, this explains over 75% of sea-level rise since the early 
1970s.  A mere three foot increase in sea level (the IPCC estimate for the present 26
century) would create over one hundred million coastal climate refugees—a population 
 Climate Refugees, dir. Michael P. Nash (Sundance, 2010), DVD.22
 Ibid.23
 Pollack, A World Without Ice, xi.24
 Ibid., 197–198.25
 IPCC, Climate Change 2014: Synthesis Report, 40.26
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displacement “unprecedented in human history.”27
Existing health problems will be exacerbated and increase, especially in 
developing countries. Climate change will continue to “indirectly increase . . . risk of 
violent conflicts,” as it easily amplifies the drivers of violent conflicts (e.g., poverty and 
economic shocks).  Overall, in both developed and developing countries, poverty 28
reduction is expected to become more difficult, economic growth is likely to slow, food 
security will continue to deteriorate, and “existing poverty traps” will worsen while 
new “poverty pockets” will be created.29
Climate change has undeniable ripple effects in every aspect of human life. The 
countless other inhabitants of this planet, however, are facing the same challenges with 
one major disadvantage: unlike human beings, they are incapable of taking the actions 
necessary to decelerate climate change.
Impacts to the Animal Kingdom
The IPCC determined with “high confidence” that a “large fraction of 
terrestrial, freshwater, and marine species” face an increased risk of extinction through 
the 21st century, as the magnitude and rate of climate change impacts extinction drivers 
and stressors, including “warming, sea-ice loss, variations in precipitation, reduced 
river flows, ocean acidification, lowered ocean oxygen levels . . . habitat modification, 
over-exploitation of stocks, pollution, eutrophication, and invasive species.”30
Throughout Europe, there are noticeable changes in overall bird behavior, 
 Pollack, A World Without Ice, xii.27
 IPCC, Climate Change 2014: Synthesis Report, 69.28
 Ibid.29
 Ibid., 67.30
 13
especially with regard to their breeding seasons and habitats, their latitudinal 
distribution, and the timing of and behavior during migration.  Current trends in 31
surface warming and ocean acidification will lead to “large declines in coral-dominated 
reefs by mid-century” in Asia, whose southeastern waters support approximately 40% 
of the world’s coral reef area and the world’s most diverse reef communities in the 
famed coral triangle.  The Australasia region (defined by the IPCC as “lands, 32
territories, offshore waters, and oceanic islands of the exclusive economic zones of 
Australia and New Zealand”) is expected to suffer a “significant loss of biodiversity” 
by 2050 in their alpine regions, the Wet Tropics, the Australian southwest, the Kakadu 
wetlands, coral reefs, and the sub-Antarctic islands.33
Meanwhile, Central America and South America have the highest percentage 
of amphibian species in rapid decline.  Many animals living in areas with “mid- and 34
high range rates of climate change” will be unable to either adapt to new conditions or 
migrate to a more suitable climate fast enough to survive, especially in coral reefs and 
polar ecosystems.  Every biome and ecosystem in every corner of the world is affected 35
by our steadily changing climate, but it is the Arctic—called Itjiqarvik in Inuktitut, the 
principal Inuit language—that faces especially “high risks” with continued warming, as 
the IPCC notes that the ecosystem has a “limited adaptive capacity” and is already 
 IPCC, Climate Change 2014: Impacts, Adaptation, and Vulnerability, Part B—Regional Aspects—Contribution of Working 31
Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, ed. V.R. Barron et al., 
(Cambridge: Cambridge University Press, 2014), 1294, accessed June 20, 2016, 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experiencing potentially “irreversible regime shifts.”  36
ITJIQARVIK
The Inuit people (Inuit meaning ‘the people’ in Inuktitut) are just one of over 
fifty indigenous groups to call the Arctic home. Living alongside the human population 
(both indigenous and non-indigenous) are over 21,000 species of mammals, birds, fish, 
invertebrates, plants, and fungi, plus an estimated 7,100 endoparasites, both known 
and yet-to-be described, and several thousand groups of microorganisms.  Though 37
seemingly isolated from the rest of the globe, the land of endless night is vitally 
important to every living creature on our planet:
The Arctic is biologically connected to the rest of the world through annual 
migrations of whales, fish, and birds and human demographic responses to 
economic booms and crashes. Arctic petroleum and minerals are economically 
and strategically important to Arctic nations. Polar regions are also the cooling 
system for planet Earth and the major store of non-marine water frozen in ice 
caps and glaciers. As the climate and environment of the Arctic change, so will 
the climate and ocean systems that influence people throughout the globe.38
To quote Winston Churchill, “The era of procrastination, of half measures, of soothing 
and baffling expedience, of delays, is coming to its close. In its place, we are entering a 
period of consequences.” These consequences extend to every corner of the world, 
regardless of distance from the frozen tundra that the IPCC has “very high confidence” 
in continuing to warm “more rapidly than the global mean.”  39
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CHAPTER III
EXPLORING THE CIRCUMPOLAR NORTH
ULTIMA THULE
From ancient Greek astronomers to daring explorers of the 20th century, the 
Arctic has long been viewed as “a place apart, different, amazing, and at once 
inhospitable and alluring.”  Conjuring dreams of “perpetual days and nights . . .  40
dramatic explorations and daring escapes,”  it is a “wilderness sublime”  of “stark, 41 42
compelling beauty” —a “wild land of brilliant light, keen winds, pure ice, and endless 43
panoramas”  that captures one’s imagination. It is Ultima Thule: the farthest northern 44
region ruled by the polar bear, the King of the North, who travels soundlessly under 
vast swaths of stars and the kaleidoscopic aurora borealis—“pale gossamer curtains of 
light” that “easily evoke feelings of awe and tenderness . . . [and] draw a viewer 
emotionally up and out of himself.”45
It is a “celestial accident,” writes author Barry Lopez, that a star is located 
directly over the geographic North Pole—appropriately named Polaris, the North 
 Ben Fitzhugh, “Review of The Last Imaginary Place: A Human History of the Arctic World,” Arctic 59, no. 2 (June 40
2006): 222, accessed June 20, 2016, 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no. 4 (October 2009): 1311, accessed June 20, 2016, 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Star—as there is no comparable “South Star” over the South Pole. Polaris and its 
surrounding stars form the bear-shaped constellation known as Ursa Minor (the Little 
Bear), which is located next to Ursa Major (the Great Bear). From this, the Greeks 
gave the whole region lying beneath those stars the name Arktikós (literally ‘near the 
bear’, as arktos means ‘bear’), referring to it as ‘the country of the Great Bear’—a 
fitting name to honor both its constellation and its king.46
The ancient Greeks regarded the Arctic as inaccessible but not inhospitable, 
believing that, beyond “even the birthplace of Boreas, the North Wind,”  the oldest of 47
the human races inhabited a “distant northern place . . . shrouded in esoteric 
mystery . . . the most hyperborean realm of all.”  This mythical land was filled with 48
rich soil, soft skies, gentle breezes, and trees that bore fruit even in winter.  We now 49
know that no such realm exists, and to thrive in the Arctic is to struggle daily with the 
harsh, unrelenting climate, but the reward is great: to live alongside magnificent 
creatures in a land unlike anything else on Earth.
As romantic and evocative of a picture that the landscape of the Far North 
paints for unwitting southerners, it is imperative to remember that it is no mere myth 
or imaginary land; it is both the beloved homeland to millions of indigenous peoples 
and the linchpin in maintaining stable functionality of the global climate system. By 
recognizing that the Arctic is in fact inhabited by human communities with “human 
ambitions and concerns that are recognizably related to those that we know from more 
 Lopez, Arctic Dreams, 16.46
 Ibid., 17.47
 Greenberg, “The Arctic in World Environmental History,” 1310–11.48
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familiar regions,” writes archeologist Dr. Robert McGhee, the Arctic itself will become 
“more familiar [and] comfortable,” and, accordingly, easier to form an emotional 
connection with.50
While the definition varies slightly depending upon field of study, the universal 
baseline for determining the Arctic region is the well-known Arctic Circle, an unseen 
line encircling the globe at 66°33’ N., marking the astronomical latitude beyond which 
the sun neither sets during the summer solstice nor rises during the winter solstice.  51
Within the Arctic Circle are the upper regions of eight countries, referred to as the 
Arctic Nations: the United States (via Alaska), Canada, Russia, Denmark (via 
Greenland and the Faroe Islands), Norway, Sweden, Finland, and Iceland. Depending 
upon the area of study, researchers will also use the Arctic tree line (beyond which 
trees are not capable of growing), the line of continuous permafrost (beyond which the 
average soil surface temperature is never higher than -5°C [23°F]), or the 10°C 
summer isotherm (beyond which the average temperature for the warmest month is 
below 10°C [50°F]) as the boundary to define the Arctic.52
GEOLOGICAL FORMATION
Unlike Antarctica, which is a continent surrounded by water, the Arctic is 
primarily frozen sea ice surrounded by continents. The region has a surprisingly 
complex geological history irrevocably tied to plate tectonics, and scientists continue to 
make new discoveries into the formation of this region and its subsequent effects on 
 McGhee, The Last Imaginary Place, 10.50
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the global climate system. By the conclusion of the Mesozoic era (approximately 65 
million years ago [mya]), the breakup of the supercontinent Pangea had created three 
bodies of water, including the Arctic Ocean.  Around 57 mya, Greenland separated 53
from Eurasia and was pushed toward North America as the Mid-Atlantic Ridge 
(MAR) migrated north.  The MAR is connected to a dozen or so other mid-ocean 54
ridges, forming a continuous, 46,000-mile chain of submerged mountains and undersea 
 Jon Erickson, Plate Tectonics: Unraveling the Mysteries of the Earth, 2nd ed. (New York: Facts On File, 2001), 41.53
 Jane Whaley, “Geological History of the Arctic Ocean,” GEO ExPro 4, no. 4 (September 2007): 60, accessed June 54
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Figure 3.1. Bathymetric map of the Arctic region. Created by the author. Adapted from 
the International Bathymetric Chart of the Arctic Ocean (IBCAO) Version 3.0, accessed 
June 20, 2016, http://www.ngdc.noaa.gov/mgg/bathymetry/arctic/currentmap.html.
ridges: the longest mountain range in the world. These mid-ocean ridges are also 
referred to as oceanic spreading centers, as they are located along a divergent tectonic 
plate boundary, where the upwelling of molten rock from the mantle give rise to new 
portions of oceanic crust.  The upper segment of the MAR forms the Gakkel Ridge, 55
which cuts through the Eurasian Basin and is the “slowest spreading portion of the 
global mid-ocean ridge system.”56
The continued expansion of the Gakkel Ridge caused a portion of the Eurasian 
continental shelf to split off and move west, forming the Lomonosov Ridge and 
dividing the Arctic Ocean into the Eurasian Basin and the Amerasian Basin.  The 57
Lomonosov Ridge subsided slowly over the next 30 million years as Greenland 
continued moving toward North America, eventually forming Baffin Bay and the 
Labrador Sea around 20 mya; the submission of the Lomonosov Ridge allowed cold, 
deep-water currents from the Arctic to flow into the Atlantic.  Approximately four 58
million years ago, Alaska approached the eastern shore of the Eurasian continent, 
creating the now nearly-landlocked Arctic Ocean.  The newly-formed Bering Strait 59
was both narrow and shallow, essentially cutting off the Amerasian Basin from the 
warm water currents that originated in the tropics while also blocking the flow of cold, 
deep-water currents from the Arctic Ocean to the Pacific.  Concurrently, the collision 60
 Jon Erickson, Marine Geology: Exploring the New Frontiers of the Ocean, 2nd ed. (New York: Facts On File, 2003), 88.55
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of shifting oceanic plates in the south caused the uplifting and creation of the Isthmus 
of Panama approximately 4–3 million years ago.  Prior to this event, a deep-water 61
channel known as the Central American Seaway separated North and South America, 
allowing the Atlantic and Pacific oceans to mix freely; the new land bridge halted the 
flow of cold Atlantic water into the warmer Pacific Ocean.62
These geographic conditions—the shallow Bering Strait preventing warm 
Pacific water to circulate into the Arctic Ocean; the formation of Baffin Bay and the 
Labrador Sea allowing cold, deep-water currents to flow into the Atlantic; and the 
uplifting of the Isthmus of Panama—ultimately caused a “major shift . . . and the 
ensuing reorganization”  of oceanic circulation and the global climate system as a 63
whole with “the formation of a permanent ice cap over the North Pole” —an ice cap 64
that is now becoming increasingly impermanent.
ARCTIC AMPLIFICATION
The consequences of our warming climate are seen incontrovertibly in the 
“particularly sensitive” Arctic, where the effects of temperature variability “tend to be 
more extreme” compared to the Northern Hemisphere and Earth as a whole.  This 65
 An isthmus is a narrow strip of land with sea on either side (in this case, the Pacific and Atlantic oceans), forming 61
a link between two larger areas of land (in this case, North and South America). A study published in April 2015 by 
Camilo Montes et al. (“Middle Miocene closure of the Central American Seaway,” Science 348, no. 6231 (April 10, 
2015), 226–9, accessed June 20, 2016, http://dx.doi.org/10.1126/science.aaa2815) provides evidence that “at least a 
segment” of the land bridge must have formed 15–13 mya, rather than 4–3 mya. Though it caused a “decrease in the 
transport of deep” waters, I contend that continued flow through the Seaway was still possible, albeit at a smaller 
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concept, dubbed Arctic amplification, is an “inherent characteristic of the behavior of the 
Earth’s climate system,” and was first recognized by Swedish scientist Svante 
Arrhenius in 1896.  Arrhenius determined that any change to the overall atmospheric 66
concentration of CO2 would not only affect surface temperature around the world, but 
such changes would be substantially more pronounced in polar latitudes.  Even a 67
“relatively small amount” of warming is “greatly magnified by positive feedbacks” from 
interacting factors unique to the Arctic environment, accelerating the likelihood that 
the ecosystem will suffer both direct and indirect effects of temperature fluctuations, 
from the “decline of sea ice . . . [to] the thawing of frozen soils and sediments.”68
Albedo
Every surface on Earth reflects some amount of sunlight out of the atmosphere. 
How well a surface reflects solar energy is indicated by its albedo (Latin for 
‘whiteness’), a “non-dimensional, unitless quantity” expressed as a value between zero 
and one; a value of ‘0’ means that the surface “absorbs all incoming energy,” which 
then either heats or melts the surface, while a value of ‘1’ means that the surface 
“reflects all incoming energy.”  Thus, a surface albedo of 0.25 will reflect 25% of the 69
sunlight falling on that surface.  The average albedo of Earth as a whole is 0.34.  Ice 70 71
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and snow have a high albedo, ranging from 0.5 to 0.9 (depending upon its cleanliness 
and age), while soil, grass, and fields have a lower albedo, ranging from 0.17 to 0.32; 
the albedo of pavement, made from materials like asphalt or concrete, and rocks is also 
low, ranging from 0.15 to 0.20. The albedo of water is more difficult to determine, as it 
depends upon the angle of sunlight on the surface of water, but is typically between 
0.05 and 0.22.72
As figure 3.2 illustrates, the dark surface of the land and ocean absorbs more 
solar energy than the highly-reflective surface of ice and snow. Increased sea ice melt 
allows for an increase in the “summer heat content in the ocean mixed layer”; the 
warmer water leads to delayed sea ice formation in the fall and winter months, 
allowing for “large upward heat transfers from the ocean to the atmosphere.”  This 73
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Figure 3.2. Surface reflectivity (albedo) in the Arctic. 
Graphic from ACIA, Impacts of a Warming Arctic, 34.
feedback process creates a “self-reinforcing cycle by which global warming feeds 
itself,” which amplifies and accelerates the warming trend in the Arctic region.74
It must be noted that ice and snow is not absolutely pristine frozen water; 
impurities are always present, whether from pollution, volcanic ash, microbes, or 
meltwater. Impurities do not make a major change in the overall surface albedo, but 
widespread surface darkening has increased in the last decade and studies have shown 
this to be a factor in the continued loss of sea ice. Black carbon is a major culprit, 
which is released from fossil fuels and the incomplete combustion of biomass (e.g., 
forest fires) in the form of soot;  particulates in the Arctic air can be traced to Europe, 75
Russia, China, Canada, and the United States.  Ice core records from across the 76
Greenland ice sheet have revealed that increases in the concentration of black carbon 
correlates with increases in global industry. Until the late 19th century, black carbon 
accounted for 1.53 micrograms per kilogram of ice; now, its concentration is at least 2.0 
micrograms—an increase of 30%.  Though studies of black carbon impacts are just 77
beginning, this evidence lends credence to the assertion that the actions of the world, 
regardless of distance, have potent, lasting effects in the Arctic ecosystem.
Sea Ice
Sea ice is the “most defining feature” of the Arctic and is linked closely to the 
“persistence of the Arctic amplification” process, as feedbacks are “largely controlled 
 Arctic Climate Impact Assessment (ACIA), Impacts of a Warming Arctic (Cambridge University Press, 2004), 35.74
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by sea ice conditions.”  Though Arctic sea ice covers “less than one tenth of Earth’s 78
surface,”  it impacts the world in a variety of ways, as former Vice-President Al Gore 79
notes in his forward to Dr. Pollack’s book, A World Without Ice:
On a global scale, ice plays a critical and major role in setting the temperature 
of Earth’s atmosphere and oceans, governing major weather patterns, 
regulating sea level, and dramatically impacting agriculture, transportation, 
commerce, and even geopolitics. Though we have been slow to recognize this, 
our history and future are inextricably linked to the world’s ice.
If we do not act now, as individuals, as communities, as businesses, and 
as nations to slow and gradually halt the current meltdown, we risk destroying 
the very global systems that have enabled us to thrive and prosper.80
Since satellite observations began in 1979, the rate of decrease in Arctic sea ice extent 
(which has decreased every season without fail) has been in the range of 3.5% to 4.1% 
per decade; it most rapidly decreases during the summer, in the range of 9.4% to 13.6% 
per decade (approximately 0.73 to 1.07 million km2).  This “remarkable” reduction 81
has led to conditions that are “unmatched over at least the last few thousand years” 
and are “unexplainable by any of the known natural variabilities.”  The “magnitude, 82
wide geographic distribution, and abruptness” of this ice loss is “especially anomalous” 
when compared with observations of climactic and hydrographic variability on 
hundred- and thousand-year time scales.  As such, the IPCC has determined it “very 83
likely” (with 90–100% probability) that anthropogenic influences have contributed to 
the reduction in Arctic sea ice since 1979.84
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Arctic sea ice cover typically reaches its maximum seasonal extent in March, 
the height of winter in the Arctic, and shrinks to its minimum extent in September, the 
peak of summer. New ice forms over seasonally open water during the fall, typically 
over continental shelves, before moving into the central Arctic basin where it can 
thicken through bottom growth.  Both its extent and thickness are driven by climate, 85
varying on “inter-annual and longer time scales”; these changes themselves also affect 
atmospheric and hydrographic conditions on varying time scales and have “strong 
impacts on temperature.”86
Arctic sea ice is divided into two zones: the perennial ice zone, where ice is 
present year-round, and the seasonal ice zone, where ice is present only during the 
winter season. Within those zones there are a number of established categories of sea 
ice, the principal two being first-year ice (representing a single year’s growth) and 
multi-year ice (representing ice that has survived one or more melt seasons). Thickness 
varies between the two zones, ranging from 1.5–2 meters (m), or 5–7 feet (ft), in first-
year ice, to 20–30 m (66–99 ft) in multi-year ice.  In decades past, the average 87
thickness was estimated at 3 m (10 ft); now, due to significant thinning, the mean 
thickness is estimated at 2 m (7 ft).88
Observations over the last few decades document “substantial, accelerating 
retreat and thinning” of sea ice, especially with regard to the oldest and thickest sea 
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ice.  The area covered by ice aged five or more years decreased 56% between 1982 89
and 2007; the ice covering the central Arctic Ocean has declined by 88%; and ice at 
least nine years old has “essentially disappeared.”  In 2004, scientists estimated a 90
summer with little to no sea ice to occur late this century; just a decade later, scientists 
project a nearly ice-free Arctic Ocean to occur as early as 2040.  While some are eager 91
for the opportunities an ice-free Arctic Ocean would present—a shipping route 
through the Northwest Passage would finally be accessible, which would be two-thirds 
shorter than routes currently used going around Africa and South America,  and 92
there would be enhanced access for natural-resource exploitation—there are a “broad 
set of environmental concerns”  that would be hugely detrimental to the ecosystem. 93
Side-effects of a rise in Arctic maritime travel include the constant threat of oil spills; 
an increase in chemical contaminants; and increased sound pollution, which negatively 
impacts marine mammals that rely on echolocation (like beluga whales and narwhals).
Due to atmospheric and oceanic currents, Arctic sea ice is in near constant 
motion—moving at an average speed of three to four miles per day —with a perpetual 94
clockwise motion in the west (near Alaska) and a southward drift in the east (near 
Russia). The southward-bound ice—nearly 20% of the Arctic Ocean’s total sea ice 
cover, with the majority being multi-year ice—seeps through Fram Strait and into the 
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Atlantic Ocean every year.  As the Earth’s hydrological system is a delicate balance 95
between ice and ocean reservoirs—between fresh and salt water—the surge of 
freshwater-ice melt exported into the North Atlantic will affect the saline balance in 
the region, and has the potential to “modify large-scale ocean circulation.”96
Thermohaline Circulation
Oceanic circulation has two parts: one that is driven by wind on the surface 
and one that is driven by saline density deep below. Experiments by Swedish scientist 
Johan Sandström in 1908 led to our modern understanding of how ocean currents 
operate—the currents are “driven by fluxes of heat and freshwater across the sea 
surface” (i.e., wind-driven circulation) and the “subsequent interior mixing of heat and 
salt.”  Because the density of ocean water is determined by both temperature and 97
salinity, this interior mixing process is called thermohaline circulation (‘thermo’ meaning 
heat and ‘haline’ meaning salt).
Thermohaline circulation (THC) plays a profound role in maintaining global 
climate stability. As figure 3.3 demonstrates, warm water “flows poleward near the 
surface” before cooling and subsequently sinking to flow “equatorward in the interior,” 
transporting the sun’s energy from the equator to the poles.  Once heat from the 98
surface water is “transferred to the overlying atmosphere,” the “salty upper Atlantic 
water” downwells near Iceland, cooling quickly through contact with cold winter 
 Polyak et al., “History of Sea Ice in the Arctic,” 1758.95
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wind.  Once cooler and denser than the waters below it, the current sinks deep into 99
the ocean and travels southward. The current upwells in the Indian Ocean and the 
Pacific Ocean with heat from the equator and again flows northward to the Atlantic, 
completing the circulation. From radiocarbon measurements, scientists have 
determined that the THC overturns the entirety of the ocean every 600 years.100
Observations of the “considerable freshening of the North Atlantic since the 
1960s” have pointed to the Arctic as the source, and its freshwater output is projected 
to continue rising through the 21st century.  The formation of sea ice “leads to [the] 101
ejection of brine” (i.e., salt),  which increases the salinity and density of the 102
underlying water. This water flows down from the “continental shelves [and] into the 
deep ocean basin,” contributing to and driving the deep-water formation that powers 
 Wallace S. Broecker, “Thermohaline Circulation, the Achilles Heel of Our Climate System: Will Man-Made CO2 99
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Figure 3.3. Thermohaline circulation. Graphic from NASA, “Climate Science 
Investigations,” accessed June 20, 2016, 
http://www.ces.fau.edu/nasa/resources/global-ocean-conveyor.php.
the THC.  However, paleoclimate studies have shown that “freshwater influx has 103
caused major changes in currents,” giving credence to the probability of an increase in 
“evaporation, precipitation, and runoff” having an affect on the THC.  Essentially, an 104
increase in the freshwater content would create “lower salinities on the Arctic Ocean 
shelves,” leading to a “reduction of dense water formation” and a disruption in the 
ocean’s ability to properly redistribute its absorbed heat energy.105
Toggweiler and Key noted that, like the level of carbon dioxide in the 
atmosphere, there is a “critical threshold of freshwater input” for maintaining the THC 
(though what that threshold is, the authors do not say).  Get too close to the 106
threshold, and the system becomes unstable; cross the threshold, and the overwhelmed 
system dies completely. Stouffer et al. determined that the “sensitivity” of the THC to 
changes induced by climate change could lead to its “potential slowdown . . . during 
this century,” though whether or not a slowdown would be irreversible is still up for 
debate; the IPCC agrees, determining it “very likely” (with 90–100% probability) that 
the system “will weaken over the 21st century.”107
Permafrost Degradation
Permafrost—perennially frozen ground that ranges from 3.5 m to over a mile in 
depth—covers over 20% of the Earth’s surface in the sub-Arctic and Arctic regions of 
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Europe, Asia, and North America. Low soil temperatures promote the formation of 
permafrost, which subsequently promotes low decomposition rates and results in high 
rates of carbon sequestration, creating a negative feedback cycle.108
Increased warming in these regions is causing the permafrost to thaw and the 
decaying process of organic material to speed up, forcing the “substantial” release of 
GHGs that were held in the frozen soil.  The transformation of the usually negative 109
feedback cycle to a self-reinforcing positive feedback cycle makes it inevitable that one 
of the world’s “great carbon sinks” will become one of its “great carbon sources,”  as 110
the IPCC projects a loss of 180 to 920 GtCO2.  Permafrost thawing and degradation 111
presents a visibly dangerous problem as well: the once stable, permanently frozen 
ground is collapsing into a “jumbled irregular array of pits and hills.”  Ice roads 112
break apart, homes fall into sinkholes, pipelines burst, and travel becomes impossible 
as the fragments of rock, gravel, and sediment bound together in ice lose their 
cohesion. Tundra travel days—the number of days that overland passage across the 
tundra is possible—are “rapidly diminishing in number” as the tundra surface is now 
an “active zone” (i.e., the frozen surface becomes mush and makes off-road traffic 
unfeasible) two-thirds of the year, when just four decades ago it was the exact 
opposite.  This destabilization of infrastructure will require “substantial rebuilding, 113
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maintenance, and investment” to ensure the safety of inhabitants across the Arctic.114
THE PEOPLES OF THE ARCTIC
The Arctic is seen as many different things: a stark beauty for artists to capture, 
an industrial frontier for corporations, a military zone, a wilderness to be preserved, a 
barometer of global environmental health.  Above all else, though, it is home: humans 115
have found a way to thrive in the Far North for an estimated 30,000 years, despite the 
constant struggle of living in a brutal, seemingly inhospitable world.  To its 116
indigenous peoples, the Arctic is not an empty wasteland: the beloved landscape is 
“known and named, as are the animals that live there.”  To better promote 117
sustainable development and environmental protection issues for both the ecosystem 
itself and its millions of human and animal inhabitants, the eight Arctic Nations 
established the Arctic Council in 1996, which remains the foremost intergovernmental 
forum for Arctic-related issues.
In addition to the eight Member States, there are six Permanent Participants of 
the Arctic Council that represent the indigenous peoples of the Arctic: Aleut 
International Association, Arctic Athabaskan Council, Gwich’in Council International, 
Inuit Circumpolar Council, the Saami Council, and the Russian Association of 
Indigenous Peoples of the North (RAIPON). There are also twelve non-Arctic 
countries, nine intergovernmental and inter-parliamentary organizations, and eleven 
non-governmental organizations who are Observers in the Arctic Council. Of the six 
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Arctic Council Working Groups, three have developed a specific boundary to define 
the Arctic region: the Arctic Monitoring and Assessment Programme (AMAP); the 
Conservation of Arctic Flora and Fauna (CAFF); and the Arctic Human Development 
Report (AHDR), which is a Program and Action Plan under the Sustainable 
Development Working Group.  AMAP was the first established Working Group, 118
and its boundary (created in 1997 and updated in 2002) served as the starting point for 
the others. CAFF primarily follows the tree line for its boundary, as its focus is 
monitoring the Arctic ecosystem, while the AHDR closely follows the political 
divisions throughout the northern countries.119
According to the 2014 AHDR, there are over four million individuals who call 
the circumpolar north their home, approximately 10% of which are considered 
indigenous peoples.  However, this number only covers the individuals living within 120
the boundary defined by the AHDR, which is widely accepted for determining the 
“official” population of the Arctic. The AHDR boundary includes Greenland and the 
Faroe Islands; Iceland; the state of Alaska; the Yukon, Northwest Territories, and 
Nunavut provinces in Canada, along with northern portions of Québec and Labrador; 
Nordland County in Norway; Norbotten County in Sweden; and Lapland Region in 
Finland. As for Russia, the AHDR’s original demarcation includes regions that have 
been renamed, combined with other regions, or eliminated completely since 2004; with 
 The Emergency Prevention, Preparedness, and Response working group also developed an Arctic boundary, but 118
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that in mind, the AHDR includes the following areas as they are known today: the 
islands and archipelagoes of Arkhangelsk Oblast; Murmansk Oblast; Nenets, Yamalo-
Nenets, and Chukotka autonomous okrugs; the town of Vorkuta in the Komi Republic; 
Taymyrsky Dolgano-Nenetsky District and the northern portion of Turukhansky 
District in Krasnoyarsk Krai; and 13 districts in the Sakha-Yakutia Republic whose 
boundaries lie closest to the Arctic Circle.121
Additionally, each of the Arctic nations have a different system for classifying 
their various ethnic groups, which makes it difficult to develop clear population totals. 
The multiple political boundaries within Canada and Russia that separate provinces 
and regions create yet another layer of complexity. Canada, for example, considers its 
entire indigenous population as part of its Arctic population, while not every individual 
who associates with an aboriginal group lives in the actual Canadian Arctic. These 
factors result in an extremely limiting boundary, particularly for Canada and Russia, as 
it does not account for “sub-Arctic” areas that suffer the same climate change-induced 
problems and are included with either or both of the AMAP and CAFF boundaries.
To rectify these inconsistencies, I have created a demarcation that stretches to 
the furthest extent of the previously discussed boundaries (the Author's Defined 
Boundary, or ADB), which allows for an arguably more accurate picture of the Arctic 
region as it eliminates reliance on arbitrary political divisions and instead encompasses 
the region on a climatic and scientific basis (fig. 3.4). The regions included in the ADB 
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are not drastically different from that of the AHDR; by researching census data 
exclusively for the areas within the ADB, the population totals for the Arctic are closer 
to what they likely are in reality, particularly with regard to indigenous populations.122
Within the ADB, the total Arctic population is over 15.3 million; 1.3 million of 
 Specific provinces and regions included for Canada’s and Russia’s population totals are detailed in Appendix B.122
 35
Figure 3.4. Boundaries used to define the Arctic region. Created by the author. Adapted 
from the map, “Definitions of the Arctic,” compiled by Johanna Roto for NORDREGIO, 
accessed June 20, 2016, http://www.nordregio.se/en/Metameny/About-Nordregio/Journal 
-of-Nordregio/2007/Journal-of-Nordregio-no-4-2007/One-region---multiple-definitions; and 
from the map, “Classification of Russian Northern Federal Subjects,” in Russia’s Arctic 
Strategies and the Future of the Far North by Marlene Laurelle, 30.
that, just 8.66%, are indigenous peoples of the Arctic (table 3.1). Unsurprisingly, 
Russia has the largest population totals and the largest result for both the percentage 
of indigenous peoples of the total Arctic population and for the total Arctic indigenous 
population itself (table 3.2). Twenty-six of Russia’s indigenous groups have a 
prominent population within the Arctic, with an average of 87.21% of their group’s 
total population residing in the north. However, while the majority of Russia’s 
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Table 3.1. Human population in the Arctic
Country: Province, 
County, or State
Indigenous peoples
Total pop.
Total ind. 
pop.
% of total 
pop.
% of total 
Arctic pop.
% of total 
Arctic ind. pop.
Russia 12,616,601 1,003,742 7.96% 6.55% 75.67%
United States: Alaska 710,231 124,758 17.57% 0.81% 9.41%
Norway: Svalbard, 
Finnmark, Troms Romsa, 
Nordland, and Nord-Trøndelag
618,197 50,000a 8.09% 0.33% 3.77%
Sweden: Norrbotten and 
Västerbotten
512,349 20,000a 3.90% 0.13% 1.51%
Iceland 315,556 0b 0.00% 0.00% 0.00%
Canada 260,388 119,949 46.07% 0.78% 9.04%
Finland: Lapland 181,748 8,000a 4.40% 0.05% 0.60%
Denmark: Greenland 55,984 49,994 89.30% 0.33% 3.77%
Denmark: Faroe Islands 48,659 0b 0.00% 0.00% 0.00%
Total Arctic pop. 15,319,713 1,326,449 8.66% . . . . . .
Sources: Data adapted from the U.S. Census Bureau, “Table 16: American Indian and Alaska Native Population by Tribe for 
Alaska, 2010”; Eddie Hunsinger, Alaska Population Overview: 2010 Census and 2011 Estimates; Statistics Canada, “National 
Household Survey (NHS) Aboriginal Population Profile, 2011”; Russian Federal State Statistics Service, “4.2 
Национальный состав населения по субъектам Российской Федерации [Table 4.2: Ethnic composition of the population by 
subjects of the Russian Federation],” 2011; Hagstova Føroya [Faroe Statistics], “Changes in population by village/city, year, 
month and changes: Total Faroe Islands, 2015, January, Population primo”; Statistics Finland, “Area, Population, and 
GDP by region,” 2015; Statistics Greenland, Greenland in Figures: 2015; Statistics Iceland, Census 2011: Main Results; Statistics 
Norway, “Population, by counties. 1.January” and “Population in the settlements. Svalbard,” 2015; Statistics Sweden, 
“Population by region, marital status, age and sex. Year 1968–2014. Västerbotten county and Norrbotten county, 2014.”
a The Saami are the indigenous population of Norway, Sweden, and Finland. As there is no official census for the Saami, 
their population numbers are estimates.
b There are no indigenous populations in the Faroe Islands or Iceland.
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Table 3.2. Indigenous peoples of the Russian Arctic
Pop. throughout Russia Pop. within Arctic
% of pop. 
within Arctic
Total population 142,856,536 12,616,601 8.83%
Total indigenous pop. 1,071,448 1,003,742 93.68%
% of indigenous pop. 0.75% 7.96% . . .
Aleuts 482 411 85.27%
Chukchi 15,908 15,249 95.86%
Chuvans 1,002 968 96.61%
Dolgans 7,885 7,726 97.98%
Enets 227 223 98.24%
Evenki 37,843 25,534 67.47%
Evens 22,383 21,005 93.84%
Itelmens 3,193 3,025 94.74%
Izhma-Komi 6,420 6,359 99.05%
Kamchadals 1,927 1,844 95.69%
Karelians 60,815 47,572 78.22%
Kereksa 4 1 25.00%
Kets 1,219 986 80.89%
Khanty 30,943 28,682 92.69%
Komi 228,235 216,868 95.02%
Komi-Permyak 94,456 84,658 89.63%
Koryaks & Alyutorsb 7,953 7,658 96.29%
Mansi 12,269 11,194 91.24%
Nenets 44,640 43,596 97.66%
Nganasans 862 808 93.74%
Sakha-Yakut 478,085 468,714 98.04%
Sami 1,771 1,617 91.30%
Selkups 3,649 2,309 63.28%
Veps 5,936 3,574 60.21%
Yukaghirs 1,603 1,560 97.32%
Yupik 1,738 1,601 92.12%
Source: Data adapted from the Russian Federal State Statistics Service, “4.2 Национальный состав населения по субъектам 
Российской Федерации [Table 4.2: Ethnic composition of the population by subjects of the Russian Federation],” 2011.
Note: This table includes only the “primary” indigenous Arctic peoples of Russia, i.e., those groups whose population 
living within the Arctic region is over 50%, with the exception of the Kerek people. See table B.2. for all the indigenous 
Arctic peoples of Russia living within the ADB.
a Official data on the number of Kereks is nonexistent, aside from limited census data. Numbering 102 in 1897 (the first 
and only census taken in the Russian Empire), the Kereks were counted with the Chukchi and Chuvan peoples for the 
six censuses taken in the Soviet Union. Counted separately in the Russian Federation, the Kereks have been almost 
completely assimilated into the Chukchi people, numbering only eight in 2002 and four in 2010.
b Though no longer classified as a subgroup of the Koryak people, the Alyutors are still tabulated with Koryaks in the 
census.
indigenous population lives in the Arctic, they account for barely 8% of Russia’s total 
Arctic population, and a mere 0.75% of Russia’s population as a whole.
Canada has three aboriginal groups: First Nations (within which are a myriad 
of distinct tribes), the Métis, and the Inuit. Though the First Nations have the largest 
population within the Arctic, the Inuit—who are the group most associated with the 
Canadian Arctic—have the largest population percentage, with nearly 80% of their 
total population residing in their Arctic homeland (table 3.3). The Alaskan census 
combines American Indians and Alaskan Natives into one group to denote the 
indigenous population, though the American Indian population (primarily indigenous 
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Table 3.3. Indigenous peoples of the Canadian Arctic
Pop. throughout 
Canada
Pop. within 
Arctic
% of pop. 
within Arctic
% of total ind. 
pop. within Arctic
Total population 33,476,688 260,388 0.78% . . .
Total indigenous pop. 1,400,685 119,949 8.56% . . .
% of indigenous pop. 4.18% 46.07% . . . . . .
First Nations 851,560 57,859 6.79% 48.24%
Métis 451,790 13,640 3.02% 11.37%
Inuit 59,440 47,400 79.74% 39.52%
Multiple groupsa 11,420 280
2.77%d 0.88%dNot included elsewhereb 26,475 575
Not specifiedc 0 195
Source: Data adapted from Statistics Canada, “NHS Aboriginal Population Profile, 2011.”
Note: The data for the population throughout Canada is from the 2011 Canadian census (which is included in the 
2011 NHS data record); the data specific to the population within the Arctic is based on the 2011 National 
Household Survey. Questions asked in this voluntary survey (specifically with regard to aboriginal ethnicity) were 
included in the 2006 census but were removed from the 2011 census, thus necessitating the use of both groups of 
data to provide an account of the indigenous population living within the Canadian Arctic that is as recent and 
accurate as possible. See table B.1 for population totals in each province based on inclusion within the ADB.
a ‘Multiple groups’ includes persons who reported being any two or all three of the possible Indigenous peoples 
(First Nations, Métis, and Inuit).
b ‘Not included elsewhere’ includes persons who did not report being First Nations, Métis, or Inuit but who did 
report Registered or Treaty Indian status and/or membership in a First Nation or Indian band.
c ‘Not specified’ accounts for the remainder of the total Indigenous population after the totals of each specific 
option (‘First Nations,’ ‘Métis,’ ‘Inuit,’ ‘Multiple groups,’ and ‘Not included elsewhere’) were subtracted.
d Totals for ‘Multiple groups,’ ‘Not included elsewhere,’ and ‘Not specified’ have been combined for this 
percentage.
peoples of the Pacific Northwest Coast and the Dene) accounts for only 10% of the 
combined population and descend from ethnic groups unrelated to the Alaskan 
Natives. The Yup’ik people—related to but distinct from the Yupik of Russia—have 
the largest population of the six primary Alaskan Native groups (table 3.4).
Though many are inclined to lump all Arctic inhabitants into a single group, 
referring to them unilaterally as ‘Eskimos’, there has always been a “large multiplicity 
of Arctic peoples” since the original crossing of the Bering land bridge. There are 
“hundreds of separate national and social groups” amongst the aboriginal peoples of 
the Arctic, and each “maintains its communal history of ancestry, migration, and 
settlement, as well as its own unique array of economic, political, and cultural 
practices” that have grown and evolved over time.  For all indigenous Arctic peoples, 123
the land is a “being” in and of itself, viewed simultaneously as “something large and 
 Polyak et al., “History of Sea Ice in the Arctic,” 1325–26.123
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Table 3.4. Indigenous peoples of Alaska
Total 
population
% of total 
Alaskan pop.
% of total AI 
& AN pop.
% of total 
AN pop.
Total Alaskan population 710,231 . . . . . . . . .
Total pop. of  American Indians 
(AI) and Alaskan Natives (AN) 138,312 19.47% . . . . . .
Total Alaskan Native pop. 124,758 17.57% 90.20% . . .
Aleut 11,216 1.58% 8.11% 8.99%
Athabaskan 16,665 2.35% 12.05% 13.36%
Iñupiat 25,687 3.62% 18.57% 20.59%
Tlingit-Haida 13,186 1.86% 9.53% 10.57%
Tsimshian 1,939 0.27% 1.40% 1.55%
Yup’ik 30,868 4.35% 22.32% 24.74%
Alaskan Native, not specified 25,197 3.55% 18.22% 20.20%
Sources: Data adapted from the U.S. Census Bureau, “Table 16: American Indian and Alaska Native Population by 
Tribe for Alaska, 2010”; Eddie Hunsinger, Alaska Population Overview: 2010 Census and 2011 Estimates.
Note: All racial and tribal combinations are included in total population numbers; no bridged-race data was used.
strong yet requiring [their] protection”  as their home suffers from the stress of 124
“receding sea ice, eroding glaciers, accumulating pollution, declining wildlife, and 
diminished wilderness.”  As removed as the Arctic is from southern peoples’ natural 125
environment, the indigenous Arctic peoples stand to lose their way of life, their 
identity, their traditions, and the comfort that comes with knowing one’s place in the 
world—something every person in every ecosystem can relate to.
Maintaining a “deep, sustained intimacy with the land and sea . . . its flora and 
its animal creatures,”  the indigenous peoples of the Arctic are keenly aware of the 126
changing climate and the affects it has on their daily lives. Amongst the Inuit people of 
Canada, there is “widespread feeling . . . that climactic conditions have been changing 
beyond expected natural fluctuations and variability since the 1990s”—observations 
that align with scientific data and analysis.  Aqqaluk Lynge, Chair of the Inuit 127
Circumpolar Council, emphasized in a speech to the Royal Scottish Geographical 
Society that these “first effects of climate change” present more than a mere “change in 
ice conditions and climate—it is a change in our basic environment and indeed, our 
universe,” noting in a separate lecture that the indigenous Arctic peoples “care about 
the environment because [they] live off the land,” and thus consider themselves the 
“guardians of the Arctic.”128
The Japanese refer to those who continue to suffer the effects of Hiroshima 
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and Nagasaki as hibakusha, which means ‘explosion-affected people’; author Barry 
Lopez comments in his seminal book Arctic Dreams that he thinks “compassionately” of 
indigenous Arctic peoples as being hibakusha because they are “trapped in a long, slow 
detonation. What they know about a good way to live is disintegrating. The 
sophisticated, ironic voice of civilization insists that their insights are only trivial, but 
they are not.”  Researchers and policymakers are increasingly recognizing their error 129
in dismissing the “breadth and depth” of the Indigenous perspective that “dates back 
many generations,” acknowledging that “an intimate understanding of natural 
phenomena . . . the interrelationships between nature and the human population . . . 
and [of] community structure and other factors that affect adaptation”  is in fact 130
“ethically important [information] and central in linking research to policy.”131
Many Arctic communities are now collaborating with southern organizations to 
combine their traditional knowledge with scientific expertise, establishing “adaptive 
co-management strategies and communications infrastructure.”  However, it is those 132
very southern organizations—or, rather, Southerners as a whole—that confound the 
indigenous communities of the Arctic the most, as Lopez recounts from a conversation 
with a Yup’ik hunter from Saint Lawrence Island, Alaska: 
[He said] what traditional Eskimos fear most about us is the extent [and scale] 
of our power to alter the land . . . and the fact that we can easily effect some of 
these changes electronically, from a distant city. Eskimos, who sometimes see 
themselves as still not quite separate from the animal world, regard us as a kind 
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of people whose separation may have become too complete. They call us, with a 
mixture of incredulity and apprehension, “the people who change nature.”133
RAIPON echoed this sentiment at the fourth Congress of the Minority Indigenous 
Peoples of the North, Siberia, and Far East of the Russian Federation:
Man is a part of nature and bears responsibility for protecting the diversity of 
the environment.
Our home is the tundra, the taiga, the steppe, and the mountains 
bequeathed to us by our ancestors. These are great, powerful, harsh, kind, and 
generous manifestations but defenseless in the face of technical progress. . . .
Thoughtless work of human hands is capable of polluting and poisoning 
the air, the land, and the water, of destroying the living and of killing both large 
and small. . . .
Only in harmony with nature will humanity find a way out of its current 
crisis.134
A healthy Arctic ecosystem is “fundamental” for Arctic peoples to maintain a 
“sustainable level of harvestable natural resources” and their survival “as a Nation and, 
more importantly, as a culture.”  At the core of indigenous peoples’ identity and 135
culture is their “respect and reverence for wildlife”—the “interconnection of human-
environment relationships,” as Inuit leader Mary Simon explains:
Our Arctic animals represent an integral strand woven through our language, 
our personal namesakes, our place names, our memories, our stories, our 
emotions, our intelligence, our wisdom and the lessons of life. Both at the 
individual and collective level, this strand is a part of us, and we a part of it. All 
of this and much more combine to feed our spiritual awareness and strength as 
human beings within a larger, natural and interconnected world.136
Amongst the Arctic peoples, whether Inuit, Chukchi, Nenets, or Saami, no creature is 
 Lopez, Arctic Dreams, 39.133
 RAIPON, “Charter of the Minority Indigenous Peoples of the North, Siberia, and Far East of the Russian 134
Federation,” trans. ANSPIRA, Мир коренных народов живая арктика [Indigenous Peoples’ World: Living Arctic] 
no. 6–7 (2001): 39, accessed June 20, 2016, http://ansipra.npolar.no/english/MKN/MKN06_7-charter.html.
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so revered and respected, so deeply entrenched in their cultural traditions and way of 
life, as the polar bear. When Arctic traveler Knud Rasmussen asked an Inuit man 
about happiness and exhilaration, the man answered, “To come across fresh bear 
tracks and be ahead of all the other sledges.”137
Human and beast alike are shaped by the harsh Arctic climate, giving each of 
them “a discernible aura of successful endurance.” Anthropologists and biologists 
invariably use the same descriptors when discussing their respective subjects: tough, 
inventive, practical, and tenacious.  Indigenous peoples hold the polar bear in 138
“fearful esteem,” as each play the role of both predator and prey to the other: they are 
equals, sitting side-by-side at the apex of the Arctic food chain. Boys on the cusp of 
manhood will often seek an encounter with the King of the North, and Lopez 
elaborates on such moments of “awe and apotheosis”:
To encounter the bear, to meet it with our whole life, was to grapple with 
something personal. The confrontation occurred on a serene, deadly, and 
elevated plain [sic]. If you were successful you found something irreducible 
within yourself, like a seed. To walk away was to be alive, utterly. To be assured 
of your own life, the life of your kind, in a harsh land where life took insight 
and patience and humor. It was to touch the bear. It was a gift from the bear.139
Considered “wise, powerful, and almost a man” with their many anthropomorphic 
qualities,  the polar bear has long held the world’s attention as a magnificent, 140
mysterious creature, serving as both the foremost icon of the Arctic and a prime 
example of what the world will lose should climate change persist. 
 Lopez, Arctic Dreams, 110.137
 Ibid., 108.138
 Ibid., 110.139
 PBI, “Indigenous People and Polar Bears,” PBI, 2016, accessed June 20, 2016,  140
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CHAPTER IV
URSUS MARITIMUS: THE SEA BEAR
AN EVOLUTIONARY PUZZLE
After visiting the Arctic in 1899, John Muir said that polar bears move “as if 
the country had belonged to them always.”  That impression holds true for the many 141
polar bears I have seen in the tundra outside Churchill, even though the King of the 
North did not always roam its current homeland. One of eight extant bear species, 
polar bears are, in evolutionary terms, the youngest and most puzzling of its brethren.
The Ursidae family (fig. 4.1) is believed to have diverged from other 
carnivorans 40–37 mya; after subsequent splits from subfamilies Ailuropodinae and 
Tremarctinae, the genus Ursus evolved from its subfamily Ursinae approximately 6–4 
mya. U. americanus (the American black bear) and U. arctos (the brown bear) then 
diverged roughly 3–1 mya; from that point forward, the evolution of the polar bear is 
an as-yet unsolved riddle.142
An exact timeline of the polar bear’s evolutionary history continues to elude 
scientists, but they can agree on two facts from which to base their research. First, 
myriad studies have made it abundantly clear that polar bears are most closely related 
to the brown bear; when the two species diverged is thus the crux of scientists’ 
research. Providing the second indisputable fact is the oldest known polar bear 
subfossil, which was discovered in 2004 by Icelandic geologist Ólafur Ingólfsson at 
 Lopez, Arctic Dreams, 79.141
 R. K. Wayne, B. Van Valkenburgh, and S. J. O’Brien, “Molecular Distance and Divergence Time in Carnivores 142
and Primates,” Molecular Biology and Evolution 8, no. 3 (June 1991): 312, accessed June 20, 2016, 
http://mbe.oxfordjournals.org/content/8/3/297.full.pdf.
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Poolepynten on Prins Karls Forland (located along the western coast of the Svalbard 
Archipelago, Norway).143
Long-term studies of the incredibly well-preserved subfossil  —the left 144
mandible, including the canine tooth, of an adult male—and of the Poolepynten area’s 
stratification, sediments, and depositional history have revealed the ursine specimen is 
130–110 thousand years (ky) old,  and indicate that the polar bear in question was 145
“very similar to those of today . . . [and] feeding in the [same] marine environment.” 
From this discovery, scientists can definitively say the two species diverged a minimum 
of 130–110 thousand years ago (kya).
The lack of fossil evidence, which is most commonly used to determine a 
species’ age, is frustrating—prior to the Poolepynten mandible, the majority of polar 
bear fossils found were no older than approximately 70 ky, and most of those were 
closer to 10 ky. As the majority of polar bears live and die on vast swaths of sea ice, the 
inevitable scavenging of their corpses and its subsequent disappearance into the ocean 
is not conducive to creating a decent fossil record.  Moreover, being the apex 146
predator means polar bears are generally “less abundant and leave fewer fossils” 
compared to species lower in the food chain.147
Since Ingólfsson’s and Wiig’s publication, new studies have been produced 
 Ólafur Ingólfsson and Øystein Wiig, “Late Pleistocene fossil find in Svalbard: the oldest remains of a polar bear 143
(Ursus maritimus Phipps, 1744 [sic]) ever discovered,” Polar Research 28 (2008): 455, accessed June 20, 2016, 
http://dx.doi.org/10.1111/j.1751-8369.2008.00087.x. Phipps described the polar bear as a distinct species in 1774, 
not 1744 as the title of Ingólfsson’s and Wiig’s article inaccurately states (the date is correct in the article itself).
 A ‘subfossil’ is the incomplete fossilization of a specimen, caused by less-than-optimal conditions in which the 144
remains were deposited or because too little time has elapsed since the organism died.
 Charlotte Lindqvist et al., “Complete mitochondrial genome of a Pleistocene jawbone unveils the origin of polar 145
bear,” PNAS 107, no. 11 (March 2010): 5053, accessed June 20, 2016, http://dx.doi.org/10.1073/pnas.0914266107.
 Ibid., 5053–54.146
 Derocher, Polar Bears: A Guide, 36.147
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yearly, sometimes even twice a year, as researchers work to establish the origin point of 
the great white bear. Some studies have had results showing the divergence occurred 
only a little earlier than the available fossil evidence, perhaps 400 kya  or even 270–148
130 kya;  others say it happened much earlier, at least 760–650 kya;  and still others 149 150
insist that the two species diverged far earlier, in the range of 4–1 mya.151
The incredible range of estimated divergence points is primarily due to the type 
of data used to estimate the time of divergence. Molecular clock estimates give a wide 
variation based on the type of genetic material used for calibration and testing—e.g., 
proteins, mtDNA, fixed mutation rates, and nuclear DNA sequences—and assume 
limited to no gene flow (i.e., reproduction and hybridization) between the two species. 
Additionally, the resulting estimates describe the genomic divergence time rather than 
the population divergence time, which actually predates the emergence of the polar 
bear as a separate lineage from the brown bear.152
Two studies have estimated the species’ population divergence by using whole 
genome data and population-modeling frameworks: Liu et al., which found post–
divergence gene flow from polar bears to brown bears and estimated divergence at 
479–343 kya; and Miller et al., which estimated divergence at 4–3 mya and found 
post–divergence gene flow in both directions between the two species. Both Cahill et 
al. (2015) and Bidon et al. agree with the estimate of 479–343 kya proposed by Liu et 
 Liu et al. (2014); Cahill et al. (2015); Bidon et al. (2015).148
 Lindqvist et al. (2010); Davison et al. (2011); Edwards et al. (2011); Cahill et al. (2013).149
 Krause et al. (2008); Hailer et al. (2012); Bidon et al. (2015).150
 Miller et al. (2012); Cronin et al. (2014).151
 Cahill et al., “Genomic evidence of geographically widespread effect of gene flow from polar bears into brown 152
bears,” Molecular Ecology 24, no. 6 (March 2015): 1206, accessed June 20, 2016, 
http://dx.doi.org/10.1111/mec.13038.
 47
al., averaging to an estimated 400 kya, as it more closely correlates to genetic 
divergence estimates and so “appears to be better supported.”153
Researchers have also discovered a marked similarity of mitochondrial DNA 
(mtDNA) between brown bears and polar bears, further complicating scientists’ 
understanding of the polar bear’s evolution. Genetic studies of mtDNA from 
geographically diverse bears (both living and extinct) have revealed three 
“geographically and temporally distinct” populations of brown bears with mtDNA 
more closely related to polar bears: one in Pleistocene Beringia (the continuous 
landmass once connecting Alaska to northeastern Siberia) more than 50 kya; another 
in present-day Ireland until approximately 9 kya; and the bears of Alaska’s ABC 
Islands (Admiralty, Baranof, and Chichagof Islands), which still exist today. The 
current theory to explain this is that, after diverging, there were “multiple instances of 
hybridization” that allowed the mtDNA lineage to pass between the two species, 
rather than “long-term evolution.”  Hybridization between polar bears and brown 154
bears (specifically the subspecies U. arctos horribilis, the grizzly bear) has been observed 
in recent years as well, coining the terms ‘pizzly bear’, ‘grolar bear’, and nanurlak, a 
combination of the Inuit words nanuk (polar bear) and aklak (brown/grizzly bear).
Scientists have only just begun to dig into the polar bear’s fascinating 
evolutionary history. Though it is unknown when the polar bear became “truly 
recognizable” as what we call a polar bear, at some point their “reliance on land was 
eventually severed.” Many polar bears will spend their whole life entirely on the sea 
 Cahill et al., “Genomic evidence of geographically widespread effect of gene flow” (2015), 1206.153
 Ibid.154
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ice, never needing to step onto dry land—for they have adapted to thrive in an 
environment unlike any other on Earth.  155
 A “RAPID” ADAPTATION
Despite continued debate over when, exactly, the divergence occurred, 
scientists do agree that, within the next ten to thirty thousand years, polar bears had 
adapted to their new habitat (an evolutionary feat deemed “very rapid” by scientists), 
and within 100,000 years they had spread throughout the circumpolar basin.  Quite 156
fittingly, Ursus maritimus has a nature as contradictory as its Arctic home: its binomial 
name translates to “sea bear,” referring to its extraordinary position as both the largest 
extant land carnivore in the world and as a true marine mammal.  Having evolved to 157
occupy an incredibly narrow ecological niche, the polar bear is one of the most 
specialized creatures in the world: every aspect of the polar bear is perfectly adapted to 
surviving the “extreme physical environment” of the Arctic.158
All bear species are sexually dimorphic (meaning both sexes of the same species 
exhibit different characteristics beyond that of their sexual organs, e.g., color, size, or 
shape), with males typically 30–100% heavier than females. Male polar bears can 
weigh 400–600 kilograms (kg), with their weight fluctuating throughout the year 
(880–1323 pounds [lb]), and on average measure 2.4–2.6 m in body length (8–9 ft), 
1.2 m at the shoulder (4 ft), and more than 3 m (10 ft) when standing on their hind 
 Derocher, Polar Bears: A Guide, 44.155
 Ian Stirling, Polar Bears: The Natural History of a Threatened Species (Markham, Ont.: Fitzhenry & Whiteside, 156
2011), 30–31.
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legs. Females are much smaller, weighing around 200–450 kg (440–990 lb), and 
usually measuring 1.8–2.1 m (6–7 ft) in body length.159
From their nose to their tail, polar bears are designed to conserve energy and 
hunt successfully. Despite their overall girth, polar bears are elegantly shaped, thanks 
in part to their long, narrow skull and elongated neck. This elongation allows them to 
more easily reach into a seal’s den, breathing hole, and leads in the ice when hunting. 
Polar bears have a ‘Roman’ nose, meaning it slopes more from the forehead, and a 
large olfactory bulb (a trait common with animals that have a large home range). Their 
sense of smell is thought to be the most highly developed of the eight bear species, 
capable of detecting a seal through several layers of ice or a whale carcass at least 32 
kilometers (km) away (20 miles [mi]), and likely up to twice that distance.  The polar 160
bear’s eyes are slightly elevated and small, compared to brown bears, and they have 
exceedingly sharp night vision. Having as little of their eye exposed as possible is an 
advantageous coping mechanism, thought to help reduce the risk of snow blindness 
(caused when ultraviolet light reflects off the snow and burns the surface of the eyes) 
and to reduce discomfort when walking through fiercely-blowing snow.161
Small extremities (ears and tail) conserve heat and reduce the risk of frostbite, 
while their massive, partially-webbed paws give them an advantage while swimming 
and walking on thin ice—ice that a 120-pound human could easily break through but 
 Derocher, Polar Bears: A Guide, 10; Mark Carwardine, Natural History Museum: Animal Records (New York: Sterling 159
Publishing, 2008), 33; Andrew Derocher, “Bears,” in Nuttall, 216; Leslie Ann Mertz, “Order CARNIVORA—
Family: Bears,” in Grzimek’s Animal Life Encyclopedia, 2nd ed., vol. 17, Mammals III, ed. Michael Hutchins et al. 
(Farmington Hills, MI: Gale Group, 2003), 304. Unfortunately, finding a male or female on the heavier end of their 
weight range is becoming more difficult as the bears struggle to find food.
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will hardly crack under the weight of an 860-pound bear. Furthermore, their foot pads 
are covered in small, soft papillae, which increase friction and help the bear better grip 
the ice; the overgrown hair found between their toes and around the entirety of their 
paw also helps to increase friction, but more importantly helps reduce heat loss from 
constantly walking on the frozen sea ice.162
The most obvious adaptation of the polar bear is their white-colored fur—a 
common trait amongst many northern species to aid in camouflage—which polar bears 
are meticulous about keeping clean. It is a common misconception, however, that polar 
bear fur is white—in truth, each hair is a hollow tube that lacks pigment and reflects 
light, which is why their coloring can actually range from bright white (when walking 
across snow banks on a clear day) to a dingy yellow (when traversing the Churchill 
tundra in the late summer). The hollow center also aids in buoyancy and insulation.  163
Polar bear’s have two layers of fur: a dense underfur of fine hairs and longer, coarse 
guard hairs. As cubs, their fur is short and wooly, giving them an endearing, 
“conspicuously fluffy” look.164
Their skin is pink until the age of five months, then turns black and remains so 
for the rest of their life. Brown bears have pink skin, and researchers are still unsure 
why polar bears evolved with a distinctly different skin color. A popular theory is that 
their hollow hairs act like a “fiber optic filament . . . as a form of thermal warming,” 
and having black-colored skin would better retain heat than the pink of their 
ancestors. Though many still believe this to be the case, the fiber optic theory is 100% 
 Stirling, Polar Bears: Natural History, 42; Derocher, Polar Bears: A Guide, 22.162
 Derocher, Polar Bears: A Guide, 9.163
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incorrect: a physicist testing how well polar bear hairs transmit light found that “less 
than a thousandth of a percent of the light travelled 1 inch (2.5 cm)”—in other words, 
polar bear fur simply does not transmit light. Derocher adds that, when one considers 
the idea, having fiber optic fur would not truly benefit the bears, as there is little 
daylight in the winter (when additional warmth would be warranted) and sunny 
summer months would readily cause the bears to overheat; so, for the time being, this 
adaptation remains a mystery.165
Unlike their bear brethren, polar bears are primarily carnivorous; as such, their 
teeth morphed from flat, plant-crushing tools to jagged, flesh-piercing weapons, 
preventing them from effectively chewing coarse vegetation.  Carnassial teeth 166
developed (upper premolars and lower molars found only in carnivores) and the 
canines became larger and sharper to help tear their prey apart.  Their claws are 167
“surprisingly dextrous”; shorter and more solid than brown bears (making them less 
likely to bend in the ice), polar bears have “catlike” claws, curved and devastatingly 
sharp, and use them almost like humans use fingers.168
The polar bear diet is energy-rich beyond compare: seal blubber has about 82% 
more energy than heating oil, to put it in perspective, which means it perfectly satisfies 
the polar bear’s high-energy needs. Because fat contains twice as much energy as 
protein, polar bears primarily eat the blubber and leave their leftovers for other species 
to enjoy. While they are opportunistic carnivores—meaning they will hunt and eat 
 Derocher, Polar Bears: A Guide, 10.165
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whatever they can get their paws on when hungry, from reindeer and seabirds to 
various plants and berries—the energy return of such “incidental foods” is not 
meaningful or efficient enough to be worthwhile.169
Their primary food source is ringed seals (Pusa hispida), followed by bearded 
and harp seals; they will also happily feast on whale and walrus if given the 
opportunity. Which species a bear will hunt depends on how large the bear in question 
is: a large male is capable of taking down a walrus or narwhal, while younger bears of 
either sex will stick with the smaller and easier to catch ringed seals. Seal pups and 
juveniles (up to five years old) are the targeted age of choice due to their exceedingly 
high fat content.  Derocher comments that it might be apropos to coin a new term for 170
the fat-loving bears: rather than calling them a carnivore, as they rarely eat the muscle 
and skin of their prey, Derocher suggests the term “lipivore,” to describe the fact that 
polar bears “make their living eating blubber (lipids).”  A polar bear’s stomach is 171
large enough to hold up to 20% of its body weight; a bear weighing 450 kg (1000 lb) 
can eat 90 kg (200 lb) of blubber in just one meal.172
In addition to fulfilling their high energy demand, polar bears focus on eating 
seal fat to maintain their own layer of blubber—typically 10–13 cm (4–5 in)—as an 
insulation source, so they can live comfortably in the sub-zero temperatures. The layer 
of blubber also helps with insulation and buoyancy when swimming. Furthermore, fat 
“releases metabolic water when burned,” so polar bears do not have to waste energy 
 Derocher, Polar Bears: A Guide, 84.169
 Ibid., 92.170
 Ibid., 69.171
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warming cold snow to drink when they get thirsty (just like humans, water is needed 
to excrete nitrogen after eating meat—another reason to avoid eating meat altogether 
and focus on the blubber).173
Unlike their brown bear and black bear cousins, polar bears do not hibernate in 
the winter—they are active year-round, hunting and traveling on the sea ice. Only 
pregnant females will hibernate (in a sense) while she dens and gives birth to her cubs. 
Though mating takes place in the spring, fertilized embryos enter “an arrested 
development state” after a short development period—this is referred to as delayed 
implantation, and is found in all bear species. For polar bears, this process allows for 
springtime breeding, just before the ice begins to melt, and ensures that mother and 
cubs will emerge from their den the following spring with “optimal food availability.”174
Once in her den, the female will not emerge until her cubs are big enough to 
travel to the sea ice for fresh food. While pregnant females do not go into deep 
hibernation, their heart rate and respiratory rate will decrease some—the combined 
insulation of blubber, fur, and their den keeps the temperature inside about 38°C ( . 
Since they do not eat while denning and can recycle nitrogen, females do not defecate 
or urinate in their den. The ability to recycle nitrogen also ensures a female’s muscles 
remain intact; in addition, they do not loss much bone mass while in their den—a 
remarkable adaptation, as “limited physical activity usually results in loss of bone.”175
Pregnant females of western Hudson Bay have the longest fast of the nineteen 
subpopulations: forced back to land in June or July, a female will not return to sea ice 
 Derocher, Polar Bears: A Guide, 94.173
 Ibid., 171-72.174
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until February or March, surviving entirely on her fat reserve for eight months—a 
“physiological marvel” by any standard. Females typically have one or two cubs—
twins are normal, though identical twins are rare—and triplets, once a common sight 
every year or so, are exceedingly uncommon.  Her cubs rely on her stored fat as well, 176
as the young bears need to build their own fat reserve to stay warm in the sub-zero 
Arctic temperatures.
Cubs typically weigh less than a kilogram (about one pound) at birth, 
practically hairless and eyes shut tight—they emerge months later, bright-eyed and 
fluffy, at 10–22 kg (22-27 lb).  Milk from a female polar bear is much richer than 177
most other carnivores; in fact, it is the richest of all bear species and is far more similar 
to the milk produced by their fellow marine mammals like seals and whales—it can be 
31–48% fat with newborn cubs, slowly decreasing to about 18% with yearlings and as 
low as 5% when the cubs stop nursing and are ready to leave their mother at 2.5–3 
years old.  As soon as her cubs are ready to leave the den, the mother polar bear 178
must find food as quickly as possible; otherwise, she will stop producing milk and her 
cubs will not survive.179
When swimming or traveling through deep snow drifts, cubs will climb onto 
their mother’s back. Siblings play together and with their mother much as humans do; 
even when grown, polar bears will often ‘play fight’ while waiting for the ice to freeze. 
As a marine mammal, polar bears are excellent, powerful swimmers, capable of 
 Derocher, Polar Bears: A Guide, 174–75.176
 Carwardine, Animal Records, 35.177
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traveling up to 100 km (62 mi) without rest at an average speed of 10 km/h (6 mph). 
Despite their bulky size and penchant for leisurely strolls—averaging 5–6 km/h while 
walking (3–4 mph), and even slower for a mother with cubs—polar bears are 
surprisingly agile, swift sprinters, typically reaching speeds of 30–35 km/h (19–22 
mph).  Incredibly, younger males have been documented running at 40 km/h (25 180
mph)—faster than Olympic gold-medalist sprinter Usain Bolt’s average speed—and 
the top speed recorded for a polar bear is a remarkable 56 km/h (35 mph).  Polar 181
bears are clearly dangerous over short distances, but they can easily overheat and 
suffer hyperthermia, so such exertions are not frequent; their slow gait is preferred to 
conserve energy.
Wild polar bears are, as renowned polar bear biologist Dr. Ian Stirling wrote in 
his book, Polar Bears: A Natural History of a Threatened Species, “the Arctic incarnate.”  182
Stirling and his peers often comment on how shrewd the bears are—how they appear 
to learn quickly in unfamiliar situations and attempt practical solutions. Dr. Thor 
Larsen said that polar bears are smart, “making judgements at every point about what 
to do . . . and precisely because they are [smart], they sustain all the legends about 
them doing these extraordinary things.”  But for all its adaptations and remarkable 183
skills, the Arctic ecosystem is “slow to repair itself,” which means this charismatic 
megafauna has no real control over the situation at hand.184
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THE PLIGHT OF THE POLAR BEAR
There are nineteen subpopulations of polar bears spread throughout the 
circumpolar region; the current estimate of the species’ total population is around 
26,000. The Polar Bear Specialist Group (PBSG) recently updated the status of each 
subpopulation: one is increasing, three are decreasing, and six are stable, while the 
remaining nine subpopulations had too little data to provide an assessment.185
Polar bears are “sea ice obligates”—their ability to hunt, reproduce, den, and 
migrate are inextricably linked to the extent, quality, and duration of the Arctic sea 
ice.  Stirling and Derocher make clear the problems that polar bears face with 186
decreased access to sea ice: longer periods of fasting, lower body conditions, decreased 
access to preferred denning areas, fewer and smaller cubs, lower survival rate of cubs 
(as well as bears of other ages), and subpopulation decline toward their eventual 
extinction.  Overall, while there are “critical knowledge gaps” regarding nearly half 187
of the subpopulations, “large future reductions . . . are expected” throughout most of 
them as the amount of sea ice continues to decline.  188
For the climatological reasons discussed in Chapters II and III, biologists 
“characterize [the] Arctic ecosystem as ‘stressed’ or ‘accident-prone’,” which, writes 
Lopez, underscores the difference between its animal inhabitants and those from more  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temperate and tropical ecosystems:
Unlike their temperate-zone counterparts, Arctic animals are apparently unable 
to tolerate both the inherent stress to which, in an evolutionary sense, they are 
accustomed, and new stresses of man-made origin—oil blowouts, pollution 
from mine tailings, noise from arctic shipping, and the unnatural patterns of 
sea-ice disruption associated with ice breakers. . . . [They are] more vulnerable 
to man-made intrusions than the populations of [other] animals.189
Polar bears are not the only Arctic species that rely on the sea ice for “migration 
routes, hunting grounds, and raising their young,”  and these “novel” anthropogenic 190
stressors make past periods of warming an “imperfect analogue for the challenges now 
facing Arctic biodiversity.”  Despite their resiliency and ingenuity, continued 191
“climatic variability and change . . . [will] be too rapid and intense” for polar bears to 
successfully adjust to.  Their adaptation to the Arctic may have been “rapid” by 192
scientific standards, but polar bears are facing the extirpation of approximately two-
thirds of their population by mid-century —a far cry from the 20,000 years spent 193
adjusting to the Arctic climate.
Part of that adjustment included learning how to “exploit the huge energy 
resource of millions of seals.”  Ringed seals create lairs in snowdrifts located near 194
pressure ridges, which they access from below the ice through their breathing holes. 
While such holes can be “maintained in ice more than 6 feet (2 m) thick,” the seals 
prefer thinner ice and often take advantage of cracks and leads in the sea ice.  Seals 195
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often haul out onto the ice to warm themselves in the sun, especially during their 
annual molt.
Polar bears have thus developed multiple hunting methods to suit each 
potential situation and encounter: stalking on the ice, hiding behind every bump and 
pressure ridge as it sneaks up on a hauled out seal; aquatic stalking, which is similar to 
their strategy on land but involves their well-adapted swimming skills to surprise their 
victim resting on an ice floe; birth lair hunts, where the bear will stealthily creep up to 
a lair (seals will quickly escape to the water if they hear noise) before running the last 
few steps and plunging its front paws into the den, much like a battering ram; and still 
hunts, the “laziest” of their hunting methods, where a polar bear will wait patiently 
(usually 7–12 minutes when sitting or standing, and anywhere from 58 to 100 minutes 
or even several hours when lying down and feigning sleep) by a breathing hole for 
their prey to appear.196
Though they are excellent swimmers, and there have been occasions when a 
bear successfully killed a seal in open water near a shoreline, open water hunts are 
both “inefficient and ineffective” —the far-more agile ringed seal can swim up to 30 197
km/h (19 mph) in short bursts, over twice as fast as the polar bear. Thus, the plight of 
the polar bears can be summarized in a simple sentence: without sea ice to access their 
much-needed prey, polar bears cannot survive.
With the current melt rate, polar bears are increasingly arriving on land earlier, 
staying on land longer, and migrating further into human settlements. While polar 
bears have always foraged during the summer months, they did so after filling up on 
 Derocher, Polar Bears: A Guide, 125–131.196
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seals in the springtime, so gaining legitimate nutrition and energy from such food was 
not a priority. With their feeding time shortening by several weeks—the western 
Hudson Bay population, for example, continues to exhibit “extremely low rates of fat 
storage” when they come off the ice for the summer—polar bears are now looking for 
more than just berries, sea kelp, and the occasional caribou.198
There have been reports of polar bears increasingly preying on goose eggs, 
especially in the Hudson Bay region; this change in the predator-prey relationship 
could prove detrimental to the population of the geese itself.  Goose eggs will 199
certainly provide more energy to the bears than just the minerals and vitamins they 
gain from vegetation, but this is not a long-term solution by any means; seal blubber is 
still at the top of the polar bear’s diet, and scientists think it highly unlikely that they 
would “gain enough nutritional benefit to survive on a primarily terrestrial diet.”  As 200
acclaimed polar bear biologist Dr. Andrew Derocher writes in his book, Polar Bears: A 
Complete Guide to Their Biology and Behavior, those who say polar bears can simply adapt 
to a new food source or terrestrial diet are “talking nonsense.”201
Aside from the obvious reasons of needing food and energy to survive, low 
rates of fat storage decreases the likelihood that a female will become pregnant. An 
advantage to delayed implantation is that the number of fertilized eggs will be 
determined before a female’s fat reserve is acquired; thus, the female can adjust her 
litter size before the eggs are implanted. If she has lots of fat stored, she could implant 
 Tews, “Biodiversity,” in Nuttall, 251.198
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 Ø. Wigg, et al., “Ursus maritimus, Polar Bear,” 6.200
 Derocher, Polar Bears: A Guide, 219.201
 60
two or three eggs; if not, she will likely implant just one.
Derocher and other scientists have determined that females in the western 
Hudson Bay region must “exceed a weight threshold of 420 pounds (190 kg) to 
reproduce successfully,” as females under that threshold are “unable to fast long 
enough to produce viable cubs.”  Because cubs stay with their mother for two or 202
three years, the species already has a slow reproductive rate; being unable to implant 
eggs due to insufficient fat stores slows their reproductive rate even more, and if a 
female implants an egg without enough fat stored to support herself and the cub, there 
is an increased risk of the cub dying shortly after birth, if not before.
If a female does manage to store enough fat to support herself and a cub or two 
by the beginning of fall, her ability to den has also been compromised by climate 
change. Access to traditional denning areas—thick snow mounds on the coastline—is 
decreasing with the sea ice, forcing pregnant females to travel farther inland to find 
suitable permafrost or snow drifts (if any); this is problematic for three reasons. First, 
it brings the mother and her eventual cubs closer to human territory, which can prove 
dangerous for both species. Second, it increases the distance she will have to travel 
with her cubs come springtime to hunt for seals; after fasting for so many months it 
will be difficult to defend herself and her cubs when threatened, and the longer it takes 
the family unit to reach sea ice, the less time they will have to hunt before the ice melts.
Finally, warming temperatures creates an increased risk of the den collapsing 
upon its inhabitants. As early as 1979, researchers were reporting cases of mothers and 
cubs that were crushed to death when their den collapsed due to abnormal weather 
 Derocher, Polar Bears: A Guide, 173-74.202
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events in the area; now, the commonality of permafrost at above-freezing temperatures 
combined with increased chances of rain events will be “detrimental” for denning 
bears, putting mother and cubs in danger when their den is supposed to provide 
security and safety.203
Though once rarely documented, cases of infanticide and cannibalism are on 
the rise; the fierce, protective mother polar bear that can usually ensure her cubs’ 
safety is no match for starving males in desperate need of food. Males have been seen 
killing and eating cubs in their den while the cubs' mother was searching for food, as 
well as outright attacking a family no longer denning. Adult males have also been 
observed consuming adult females and juveniles. The bond between a mother and her 
offspring is so intense she would never intentionally kill her young, but there have 
been observations of mothers eating their cub after it died from other causes. 
Cannibalism is by no means “high on the menu,” but, like stressed animals of any 
species, polar bears will “resort to desperate means to stay alive.”204
The image of a cannibalistic polar bear is not what first comes to mind when 
thinking of the Arctic. Society is more apt to think of the friendly polar bears offering a 
Coca-Cola drink to their new penguin friends—which, anthropomorphism aside, is 
something that is nowhere remotely near possible, as the two species live literally at 
opposite ends of the world. While the world has always been intrigued by the polar 
bear, especially with their anthropomorphic qualities, there was a time when polar 
bears were not the powerful, charismatic icon it is today.
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A CHARISMATIC ICON
The anthropomorphism of the polar bear has rendered the human race utterly 
captivated for millennia. The media’s portrayal of the polar bear has shifted continually 
through the years, in turn shifting the public’s perception of the charismatic 
megafauna. From being a “terrifying animal to be conquered” in the early 20th 
century, the bears of the north became an asset and treasure to scientists, 
conservationists, tourists, and the residents of Churchill in the post–World War II 
years.  The onset of the Cold War between the United States and Russia drew their 205
attention to the Far North for strategic military purposes, with the remaining Arctic 
nations quickly following to establish their jurisdictional claims; disputes over 
boundaries, resource access and ownership, rights to areas of extended continental 
shelves, maritime law and the status of certain waters, navigational routes, and 
overarching security issues have existed for decades, and the rapidly shifting climate 
turns these diplomatic problems into potential causes for conflict.206
Once Alaskan oil and gas resources were discovered in the late 1960s, interest 
turned to the industrial opportunities the Arctic held beneath the ice—and, 
simultaneously, concern for the habitat and its wild residents should such industrial 
efforts expand. This drew scientists and researchers north, whose studies brought 
forth the discovery of the polar bear’s declining population status from trophy hunting, 
pollution, pesticide build-up in the Arctic food chain, and habitat loss.
Efforts to combat the over-harvesting quickly sprang into action. The five 
 Kristoffer Archibald, “Presenting the Polar Bear: Mass Media Images, the Arctic, and the Creation of a 205
Charismatic Species in Postwar North America” (master’s thesis, Trent University [Canada], 2010), 2–3, accessed 
June 20, 2016, http://www.collectionscanada.gc.ca/obj/thesescanada/vol2/002/MR53216.PDF.
 West, “Arctic Warming,” 1098.206
 63
Arctic Nations with polar bear populations (Canada, Denmark, Norway, the Soviet 
Union [now Russia], and the United States) met in 1965 for the First International 
Scientific Meeting on the Polar Bear and began extensive negotiations to ensure 
international cooperation for the conservation of polar bears. The countries drafted the 
Agreement on the Conservation of Polar Bears in 1973, which was fully ratified in 
1978 and unanimously reaffirmed in 1981, becoming one of the world’s oldest 
conservation treaties. The Agreement allows polar bear hunting specifically for 
indigenous peoples to maintain their cultural habits, both for sustenance and to lead 
sport hunts in their traditional methods. The Agreement also includes measures to 
“protect denning areas, feeding sites, and migration areas.”207
Sport and sustenance hunting aside, scientists were concerned with better 
understanding polar bear biology, particularly in relation to these early indicators of 
climate change. They began a process of capturing, tagging, and releasing polar bears 
to obtain samples and monitor their behavior, often spray-painting large identification 
numbers on the bears’ sides when completed to avoid future confusion. Ever the polar 
bear’s champion, Dr. Guravich found the numbers “demeaning and insulting” to the 
bears, and successfully campaigned to reduce the frequency with which bears are 
tagged while still ensuring scientifically valid statistical data could be gathered. He also 
persuaded researchers to sterilize the needles used for tranquilizing bears, to avoid 
blood transfers from one bear to another, and to take sanitary precautions when 
removing teeth to establish a bear’s age. Guravich was “particularly critical” of 
experiments, done in the name of better understanding polar bear’s biology, that led to 
 Andrew Derocher, “Agreement on the Conservation of Polar Bears,” in Nuttall, 16-17.207
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the death of several bears.208
The increased access to and significant interest in the polar bear’s habitat led to 
an influx of enthralling images, stories, and videos, emphasizing a “greater sense of 
connection between people and the Arctic bear.”  Guravich played a key role in 209
ameliorating the public’s view of the polar bear; his photography was among the first 
to document the behavior of and social interactions between polar bears, quashing 
both the long-held assumption that they were solitary, anti-social creatures and the 
sentiment that polar bears were nothing more than “vicious, sneaky killers not worth 
protecting.”210
While bears remain a primarily solitary creature, polar bears are now described 
as the “social solitary bear,” as groups (or ‘sloth’, as a group of bears is known) have 
been known to aggregate in some areas for short periods of time, especially when there 
is a large whale carcass to feast upon.  One reliable sloth gathers every fall along the 211
western shore of Hudson Bay, in close vicinity to Churchill, Manitoba, Canada. 
Anywhere from 600 to 1,000 bears will gather over the course of several weeks in 
October and November, forming the world’s largest concentration of polar bears, to 
wait for the bay to refreeze; at that point, the creatures disperse across the ice to find 
food, the company of their peers no longer wanted.212
Polar bears have always been been ingrained in Churchill’s identity, but the 
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continuous influx of curious tourists pouring into the small town of 800—eager for a 
glimpse of the mysterious white bear of the north—led residents to promote their town 
as the ‘Polar Bear Capital of the World’, a well-deserved moniker that remains today. 
Visiting Southerners were soon in awe of the bear, admiring the “mechanisms of 
survival it routinely employs” to thrive in an environment that they could never 
imagine being capable of living in.  The difficulty in relating to the Arctic habitat 213
itself, compared to its captivating king, helped propel the polar bear to its status as the 
icon for the “exotic” region.  214
The polar bear’s progression from symbol of the Arctic to poster child for the 
dangers of climate change was swift and natural. The rise of environmentalism and 
wildlife conservation made “human intervention for the sake of preventing a species 
loss” an accepted and common rallying cry across the globe.  Society began to 215
recognize that the environment is not just important to wildlife like the polar bear—it 
holds significant importance to humans, too, as J. Donald Hughes writes in An 
Environmental History of the World:
All human activities are deeply linked to the ecosystem, and take place within 
it. Every area of human endeavor needs to be guided by the consideration of 
sustainable balance with the ecosystem. Humans need to consider not what 
benefits only our own species, but what benefits life as a whole system, since we 
are part of the whole, and our welfare and fulfillment as individuals and 
communities ultimately depends on the whole. Our community, in the deepest 
sense, is the community of life.216
Guravich once wrote, “Save [the] polar bears, and you go a long way towards saving 
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the entire habitat of the circumpolar North.”  Were he still alive, perhaps Guravich 217
would be pleased that polar bears have become the worldwide “condensation symbol 
for our anxieties about the planet’s warming.”  A condensation symbol—be it verbal, 218
like the phrase ‘Give me liberty or give me death!’, or visual, like a photograph of a 
female polar bear and her young cub stranded in the middle of the ocean—“stirs vivid 
impressions” by condensing one’s most basic values and emotions into a cohesive 
image, arousing and readying an individual “for mental or physical action.”  They are 219
“potent, versatile, and effective tools”  that, when used properly, evoke a strong 220
response to “create and maintain emotional commitment to a cause.”221
This strategy has been immensely effective, as images of polar bears “struggling 
for survival have emerged as an iconic and powerful symbol of global warming.”  222
Employing this and other communication strategies form the core of community 
engagement efforts, especially as society continues to struggle with understanding the 
connection between one’s daily activities and the subsequent impacts, both positive and 
negative, those activities have on our environment.  223
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CHAPTER V
COMMUNITY ENGAGEMENT THEORIES AND STRATEGIES
GATHERING DATA FROM AMBASSADORS IN THE FIELD
As discussed in the opening chapter, I created a survey to gather data from 
individuals working on community engagement efforts specifically in the field of polar 
bear-conservation. This chapter opens with a review of the survey components and a 
presentation of the demographic results as an explanatory precursor for when 
participants’ responses are introduced for analysis and discussion alongside the 
compiled literature review.
In addition to the 18 participants of PBI’s alumni gathering, I invited seven 
other Arctic Ambassadors that I knew to be active in community engagement efforts to 
participate. Consent forms for both groups were provided (Appendix C). Of the 25 
individuals asked to participate, 20 completed the survey (Appendix D). The survey 
was administered via a Google form for ease of data collection.
Participants are identified by number rather than name, and are connected to 
their location by reference to their region rather than their specific state. For privacy 
and comparison purposes, I divided participants into four regions based on the United 
States Census Bureau and the number of participants in each state: the West, with 
Oregon and California; the Midwest, with Illinois, Indiana, Ohio, and Kentucky 
(which is usually considered South); the North, with Canada, New Jersey, 
Pennsylvania, and Maryland (also usually considered South); and the South, with 
North Carolina and South Carolina. The overwhelming majority of participants live 
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east of the Mississippi River (fig. 5.1). Additional demographics collected include age, 
profession, the size of their community, and the length of their involvement with PBI 
(fig. 5.2). In observing the data, two groups emerge: college students aged 18–24 and 
zoo keepers with an average age range of 30–39. The majority of participants have 
been involved with PBI for five or more years, regardless of age or profession. 
Estimated community size varies, even between participants from the same city, but 
the majority range from 25,000–100,000 individuals.
Aside from the demographic inquiries, only two survey questions did not allow 
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One: Toronto, CA; California, Indiana, Kentucky, New Jersey, Pennsylvania, South Carolina
Two: Illinois, Maryland, Oregon
Three: Ohio
Four: North Carolina
Figure 5.1. Location of survey participants
for an open-ended response. One asked for participants to rank a list of five perceived 
barriers to individual action on climate change on a scale of one to five, with ‘1’ being 
the most common barrier encountered and ‘5’ being the least common barrier 
encountered in their community engagement efforts. The second question asked 
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Figure 5.2. Survey participant demographics
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participants to identify the level of engagement within their community from a 
continuum of five options. The remainder of the survey covered participants’ 
understanding of and personal definition for the concept of community engagement, the 
barriers that participants have faced in their community engagement efforts, and the 
strategies participants have used to overcome those barriers. These questions were 
purposefully open-ended to prompt a more thorough reflection and response by the 
participant. Their responses were then sorted and the most salient quotes extracted to 
lend support to the compiled literature review. 
COMMUNITY ENGAGEMENT DEFINITIONS AND OBJECTIVES
In the second edition of Principles of Community Engagement, McCloskey et al. 
use the definition of community engagement as outlined by the Center for Disease 
Control (CDC) for health-related engagement efforts, which is also applicable to 
environmental conservation efforts:
[Community engagement is] the process of working collaboratively with and 
through groups of people affiliated by geographic proximity, special interest, or 
similar situations to . . . [bring] about environmental and behavioral 
changes . . . [and] often involves partnerships and coalitions that help mobilize 
resources and influence systems, change relationships among partners, and 
serve as catalysts for changing policies, programs, and practices.224
To wit, as Participant 3 writes, successful community engagement “hinges on 
providing not only the information, but also a way to get the community involved with 
the issue. . . . [It should allow for] information to be shared and subsequently acted 
upon, for citizens of a community to become involved with something that pertains to 
 McCloskey et al., “Chapter 1—Community Engagement: Definitions and Organizing Concepts from the 224
Literature,” in Principles of Community Engagement, 2nd ed., ed. Donna Jo McCloskey, Sergio Aguilar-Gaxiola, and 
J. Lloyd Michener (Washington, DC: National Institutes of Health (NIH), 2011), 7, accessed June 20, 2016, 
http://www.atsdr.cdc.gov/communityengagement/pdf/PCE_Report_508_FINAL.pdf.
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and affects them, and [should] provide real-time resolutions for problems.”
The definition used in the 2000 Beaufort Sea Ice Conference for the Arctic 
Institute of North America further expands upon the concept of community engagement 
with specific regard to the environmental conservation field, defining it as “the need to 
engage all aspects of a community and multiple interests in new and greater forms of 
participation in wildlife management and research.”  Wildlife management in this 225
context does not only refer to direct species management (e.g., hunting regulations to 
maintain population), but also to general conservation efforts to preserve a species and 
their natural habitat. Sustainability, or the concept of living in a sustainable and 
environmentally-conscious manner, is about finding a balance between “embracing and 
respecting life in the present and caring for the well-being of generations to follow.”226
It is impossible to “influence conservation policies, change behavior, secure 
resources, and recruit volunteers” without active community participation in 
conservation efforts.  To evaluate how active a community is, one can look to a 227
continuum with five defined levels of engagement: passive, reactive, participative, 
empowerment, and leadership (table 5.1). The overarching goal of community 
engagement leaders is to “move along this continuum toward greater community 
involvement” over time,  improving from the stagnant passive-level through the 228
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progressive reactive- and participative-levels, to eventually reach the more advanced 
empowerment- and leadership-levels.
Given the subjective nature of identifying the level of engagement in one’s 
community, and due to the small sample size, the results identified in figure 5.3 cannot 
stand on their own as a definitive finding. As with interpreting their community sizes, 
survey participants’ responses varied even between individuals from the same city. The 
participative and passive engagement levels were selected most frequently, with at least 
one individual placing their community in each of the other three options.
However, comparing participants’ response to the level of engagement within 
their community to their profession reveals a potential link to more definitive studies. 
Four individuals identified their community within the advanced levels of engagement: 
three zoo keepers and one college student. Ten of the participants identified their 
community within the progressive levels of engagement, half of which were college 
students. None of the six individuals who identified their community as being ‘passive’ 
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Table 5.1. Identifying the level of engagement within a community
Passive Reactive Participative Empowerment Leadership
Community is 
informed of 
issues by 
external entity
Community 
provides input 
into the priorities 
and resource use 
of external entity
Community 
influences the 
priorities and 
resources of 
external entity
Community 
works in shared 
planning and 
action with 
external entity
Community 
initiates, leads, 
and makes final 
decisions on issues 
with support from 
external entity
Entities coexist 
with an 
established 
communication 
channel
Entities share 
information and 
develop 
connections
Entities cooperate 
with each other as 
communication 
flows in both 
directions
Entities have 
visible 
partnership and 
an established 
bond of trust
Entities have 
formed strong 
partnership 
structures
Sources: Data adapted from Tamarack: An Institute for Community Engagement, “Levels of Engagement,” 
Community Engagement, accessed June 20, 2016, http://tamarackcommunity.ca/g3s1.html; McCloskey, Aguilar-
Gaxiola, and Michener, “Community Engagement Continuum,” Principles of Community Engagement, 8, figure 1.1.
were college students. Furthermore, 100% of the college students identified their 
community within the progressive- or advanced-levels of engagement, compared to 
60% of the zoo keepers and 50% of the educators (table 5.2).
This trend follows the rapidly increasing “social and environmental awareness” 
of today’s youth population, which is “actively engaged at local, national, and global 
levels” in projects aimed at influencing and inspiring governments to take strong action 
against the threat of climate change.  Despite facing a complex and intimidating 229
issue, young people are “the source of passion, creativity, and admirable commitment 
to the cause” and tend to have a more positive outlook on the potential for change than 
adults.  Participant 15 experienced this directly while attending PBI’s Leadership 230
Camp, after being supportive of and involved with the organization since it was known  
 United Nations Joint Framework Initiative on Children, Youth and Climate Change, Youth in Action on Climate 229
Change: Inspirations from around the World (Bonn, Germany: May 2013), 9, accessed June 20, 2016, http://www.unicef 
.org/education/files/Publication_Youth_in_Action_on_Climate_Change_Inspirations_from_Around_the_World 
_English.pdf.
 Ibid., 68. This publication defines ‘youth’ and ‘young people’ as including both children under the age of 18 and 230
young adults aged 18–24.
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Figure 5.3. Survey participants’ identification of the level of 
engagement within their community.
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as Polar Bears Alive:
While seeing polar bears in the wild was motivating enough to begin taking 
action in my community, what inspired me most was the group of teens with 
whom I attended camp. These kids from around the world had more desire and 
motivation to take action than most adults! I left camp inspired and wanting to 
do more—if these young teens could do it, then so could I!
Progressing from a passive community to one that is empowered and actively takes 
initiative requires “meaningful community participation . . . [which] includes 
generation of ideas, contributions to decision making, and sharing of responsibility.”  231
Dare identified three primary objectives for developing active community engagement: 
to engender trust with community members, to provide adequate flexibility in the 
process to encourage participation across a variety of social contexts, and to ensure 
appropriate inclusion and representation of stakeholders.  Similarly, McCloskey et al. 232
iterated that the goals of CE are to “build trust, enlist new resources and allies, create 
better communication, and improve overall . . . outcomes as successful projects evolve 
into lasting collaborations.”233
THE CAPACITY TO COMMUNICATE
In a world where movies stream in seconds, packages are delivered a few hours 
after being ordered, and a smartphone app can reserve a table for dinner in a matter of 
minutes, society is no longer wired to think long-term—we are primed for impatience, 
demanding instantaneous gratification and immediate feedback. Unfortunately for our 
destabilizing climate, the majority of environmental threats are unobtrusive events that 
 McCloskey et al., “Chapter 1—Community Engagement,” in McCloskey, Aguilar-Gaxiola, and Michener, 13.231
 Melanie Lain Dare, “Improving the Theory and Practice of Community Engagement in Australian Forest 232
Management” (PhD diss., University of Tasmania [Australia], 2011), 45, accessed June 20, 2016,  
https://core.ac.uk/download/files/455/12186381.pdf.
 McCloskey et al., “Chapter 1—Community Engagement,” in McCloskey, Aguilar-Gaxiola, and Michener, 3.233
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“often go unnoticed for years or decades” due to a lack of immediate impact, 
invisibility (e.g., toxic chemicals), and being remote from one’s personal experience.234
Many people, according to a study by Schweizer, Davis, and Thompson, 
ascribe to the ‘Seeing is believing’ philosophy—they have to “see the effects of climate 
change before they can believe it is real and make sustainable decisions and behavioral 
changes.”  As such, government officials and industry leaders are able to easily 235
“dismiss the urgency” of climate change, further exacerbating the problem.  With 236
environmental issues, there is a strong attitude-behavior gap that CE efforts must 
overcome. As Dr. Robert Cox explains, an individual’s behavior is “often disconnected 
from the attitudes (or beliefs) they hold”; i.e., despite knowing climate change is a 
problem, they do not alter their choices and behavior to be more environmentally-
conscientious.  Unfortunately, it is non-Arctic residents who “account for the bulk of 237
global fossil fuel use,” and their distance from the visible impacts in the Arctic leaves 
them with “weak incentives” to reduce their consumption.238
“The way we communicate with one another about the environment,” writes 
Cox, “powerfully affects how we perceive both it and ourselves and, therefore, how we 
define our relationship with the natural world.”  Therefore, to change people’s 239
 Cox, Environmental Communication and the Public Sphere, 157.234
 Sarah Schweizer, Shawn Davis, and Jessica Leigh Thompson, “Changing the Conversation about Climate 235
Change: A Theoretical Framework for Place-based Climate Change Engagement,” Environmental Communication: A 
Journal of Nature and Culture 7, no. 1 (March 5, 2013): 59, accessed June 20, 2016, 
http://dx.doi.org/10.1080/17524032.2012.753634.
 Matthew C. Nisbet, “Communicating Climate Change: Why Frames Matter for Public Engagement,” 236
Environment: Science and Policy for Sustainable Development 51, no. 2 (2009): 15, accessed June 20, 2016, 
http://dx.doi.org/10.3200/ENVT.51.2.12-23.
 Cox, Environmental Communication and the Public Sphere, 249.237
 Chapin III et al., “Building Resilience and Adaptation to Manage Arctic Change,” 201.238
 Cox, Environmental Communication and the Public Sphere, 2.239
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mentalities and eliminate that distinct attitude-behavior gap, it is paramount that CE 
leaders have the “capacity to communicate:”  the power and ability to not only impart 240
information but inspire and empower action in response to the information provided.
This is the cornerstone of effective environmental communication and 
community engagement: that efforts by the CE leader(s) result in positive conservation 
action taken by community members. Communication in this manner has three crucial 
components that CE leaders must comprehend to be successful: how to establish 
relationships within the community, how to frame their message to the community, and 
how to eliminate the perceived barriers to individual action in the community.
Establishing Relationships
Within a community are stakeholders—the individuals or groups who “have a 
real or discernible interest (a stake) in the outcome,”  including those who can 241
“influence decision-making processes.” Involving a wide range of stakeholders in the 
CE process enables “marginalized groups to have a voice in decisions” and promotes 
the “shared appreciation and accommodation of diverse values and interests” found 
within a community.  Successful community engagement, according to Participant 9, 242
“requires stakeholders that are knowledgable about issues and who feel empowered to 
make a change through their personal actions as well as at a community level.”
Stakeholders come to the table with varying “interpretive strategies, attitudinal 
stances, and levels of receptivity” regarding environmental concerns, but, as Adams 
and Gynnild explain, they can be summarized into three distinct groups, separated by 
 Bizerril, Soares, and Santos, ”Linking Community Communication to Conservation,” 816.240
 Cox, Environmental Communication and the Public Sphere, 144.241
 Dare, “Improving the Theory and Practice of Community Engagement,” 39; 48.242
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the level of contemplation on and commitment to taking action:
1. Individuals have not contemplated pro-environment actions; are 
“disengaged, doubtful, or dismissive”; and must be shown that changing 
their behavior can be “relevant to their personal goals, beliefs, and values.”
2. Individuals have contemplated pro-environment actions and feel concerned 
or cautious about the environment, but “must be moved to own what they 
know, ‘bring the problem home’, and see it as relevant to their place in the 
world” in order to take action.
3. Individuals have already made lifestyle adjustments, but “must periodically 
be encouraged to continue their constructive actions” despite feeling 
discouraged from an “overfamiliarity with the magnitude of environmental 
problems” and the sense that adjustments made are “too little or too late.”243
What one says to an individual in the third group to encourage positive environmental 
action is vastly different from what one says to an individual in the first group. To be 
effective, CE efforts must be “pluralistic in nature,” simultaneously respecting the 
different views held by each participating group and recognizing the need for “the 
negotiation of shared meanings and interpretations in order to generate shared 
understanding.”  This is especially critical for environmental- and conservation-244
related issues, which are by nature interdisciplinary and complex, affecting multiple 
aspects of life.
Making connections with community businesses has proven helpful in 
generating that shared understanding. Participant 12 argues that CE leaders should be 
“actively facilitating relationships with community partners and organizations that 
allow community members to make more sustainable choices”; Participant 12 
personally accomplished this by facilitating a community-wide energy-efficiency 
 Paul C. Adams and Astrid Gynnild, “Environmental Messages in Online Media: The Role of Place,” 243
Environmental Communication: A Journal of Nature and Culture 7, no. 1 (March 5, 2013): 117–18, accessed June 20, 
2016, http://dx.doi.org/10.1080/17524032.2012.754777.
 Gregg B. Walker, “Public Participation as Participatory Communication in Environmental Policy Decision-244
Making: From Concepts to Structured Conversations,” Environmental Communication: A Journal of Nature and Culture 
1, no. 1 (May 23, 2007): 102, accessed June 20, 2016, http://dx.doi.org/10.1080/17524030701334342.
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campaign: the local zoo offered “incentives for costumers and community members to 
participate in energy audits and efficiency programs” with a local energy company.
Local CE initiatives that encourage “restraint and concerted efforts by all 
stakeholders” are just one piece of the puzzle; these efforts must be supported by 
“mutual social pressure, legislation, and law enforcement” with large-scale 
governmental efforts.  Such efforts require wading into the political pool on either 245
side of the debate—not always the easiest or most comfortable action to take for CE 
leaders—which means tackling policy head-on. Irvin and Stansbury note that “actions 
on the part of environmental regulators” are often met with hostility and 
uncooperativeness in areas of the “rural West,” as residents view the government entity 
as “an outsider, unfamiliar and unsympathetic” to their economic conditions.246
This viewpoint is not limited to the rural West, however: many industry leaders 
from Los Angeles to Chicago to New York, concerned about a healthy bottom line for 
their shareholders, are also wary of government regulators demanding changes for 
environmental reasons. Allowing for citizen participation in the formation of 
environmental policy not only preemptively informs regulators of what may cause 
“volatile public backlash” but will allow regulators to gain citizens’ trust and 
friendship,  leading to stronger working relationships that can help minimize future 247
conflicts.248
 Hans Meltofte, “Foreword by the Chief Scientist,” in Meltofte, vii.245
 Renée A. Irvin and John Stansbury, “Citizen Participation in Decision Making: Is It Worth the Effort?,” Public 246
Administration Review 64, no. 1 (January–February 2004): 57, accessed June 20, 2016, 
http://dx.doi.org/10.1111/j.1540-6210.2004.00346.x.
 Ibid., 58.247
 Melanie Lain Dare, Frank Vanclay, and Jacki Schirmer, “Understanding Community Engagement in Plantation 248
Forest Management: Insights from Practitioner and Community Narratives,” Environmental Planning and Management 
54, no. 9 (2011): 1162, accessed June 20, 2016, http://dx.doi.org/10.1080/09640568.2011.560456.
 80
Regardless of location or size, community engagement leaders must have a solid 
“understanding [of] and respect for the values in the community” that they are going 
into, as the collective values and perceptions of a community will influence their 
approach to the engagement process as a whole (e.g., the assumptions they make, the 
information they accept, and their emotive level during discussions).  As Participant 249
18 writes, “You really have to know your audience and what they will respond to.” 
Context and collaboration are key: considering the “commercial, regulatory, and social 
environment in which operations are occurring” and maintaining “problem-solving 
discussion rather than advocacy and debate”  will help engagement leaders keep 250
expectations realistic and allow for deeper appreciation of various stakeholders’ 
concerns. This in turn will help CE leaders determine the best message frame with 
which to approach the community.
Message Framing
Overall, environmental communication “seeks to enhance the ability of society 
to respond appropriately to environmental signals relevant to the well-being of both 
human civilization and natural biological systems.”  The myriad ways one can 251
communicate with “words, images, and phrases for the purposes of relaying 
information about an issue or event”  can appear as an exhaustive and intimidating 252
list for community engagement leaders. Before anything else, the CE leader must 
 Dare, Vanclay, and Schirmer, “Understanding Community Engagement,” 1162; 1158.249
 Dare, Vanclay, and Schirmer, “Understanding Community Engagement,” 1153; Cox, Environmental 250
Communication and the Public Sphere, 37.
 Cox, Environmental Communication and the Public Sphere, 13.251
 Robert Gifford and Louise A. Comeau, “Message Framing Influences Perceived Climate Change Competence, 252
Engagement, and Behavioral Intentions,” Global Environmental Change 21, no. 4 (July 31, 2011): 1301, accessed June 
20, 2016, http://dx.doi.org/10.1016/j.gloenvcha.2011.06.004.
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identify not only the overarching message they are attempting to communicate, but 
how best to frame that message so it is successfully accepted by the community.
Cox defines message framing as knowing and utilizing the methods that will best 
affect the public’s perception to evoke certain perceptions and values rather than 
others.  Key in this skill is knowing one’s audience; CE leaders must organize and 253
define the necessary information so it will “resonate with particular views of the world, 
values or ideals . . . emphasiz[ing] certain aspects of an issue and de-emphasiz[ing] 
others.”  The five core frames used most frequently in environmental discourse are 254
based on (1) ethics, (2) economics, (3) risk and uncertainty, (4) fear, and (5) place.
An ethics-based frame emphasizes “values, equity between people, and the 
morality of action” (or, in many cases, the morality of inaction).  Essential in this 255
approach is using a “language of aspiration”: an “ethically compelling narrative, 
grounded in core values,” similar to the epideictic rhetoric employed by orators in 
ancient Greece, which encouraged citizens to “remember the norms and behaviors that 
bound them together and consider their actions within a longer arch of history.”256
By framing “environmental stewardship as not only a scientific matter, but also 
one of morality and ethics,”  community engagement leaders appeal to common 257
social-altruistic concerns (for example, calling on parents within a community to 
support efforts that will ensure their children have clean water to drink). Participant 
 Cox, Environmental Communication and the Public Sphere, 37.253
 Alexa Spence and Nick Pidgeon, “Psychology, Climate Change & Sustainable Behavior,” Environment: Science and 254
Policy for Sustainable Development 51, no. 6 (November–December 2009): 10–11, accessed June 20, 2016,  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14 finds that taking the time to “learn who my neighbors are, what their values are, 
and learn together how climate change will negatively impact those values” has proven 
most successful in community engagement efforts.
The economic-based frame emphasizes the financial benefit of conservation, 
highlighting the money that can be saved by properly weatherproofing one’s home or 
from driving an electric car rather than one requiring constant refilling at the gas 
station. For Participant 17, “making it about the money they could save” helped in 
getting the message to “hit home,” more so than merely “describing the benefits of the 
environment.” After understanding and accepting the personal benefits as reason to 
take action, individuals were receptive to and empowered by the knowledge that “even 
efforts made so far away [from polar bears] could help.” Participant 7 agrees, having 
found that “tying things to ‘saving money’ is key for a lot of folks [to get involved]. If 
you can’t show an uninterested person how this will benefit them, you’ve lost them.”
Using a risk and uncertainty-based frame emphasizes the existence of scientific 
uncertainty and the risks involved in acting or not acting based on that uncertainty.  258
This form of message framing is also known as the Precautionary Principle, a concept 
that originated from the German principle of Vorsorge (‘foresight’), which developed 
into a fundamental principle in German environmental law in the early 1970s.  In 259
1998, members of the Science and Environmental Health Network gathered for the 
Wingspread Conference on the Precautionary Principle,  to formally define the 260
 Spence and Pidgeon, “Psychology, Climate Change & Sustainable Behavior,” 11.258
 Joel Tickner, Carolyn Raffensperger, and Nancy Myers, The Precautionary Principle in Action: A Handbook (Science 259
and Environmental Health Network: 2009), 2, accessed June 20, 2016, 
http://www.sustainableproduction.org/downloads/Prec%20Principle%20in%20Action.pdf.
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precautionary principle in an effort to promote its use in decision-making with regard 
to environmental- and health-related issues:
When an activity raises threats of harm to human health or the environment, 
precautionary measures should be taken even if some cause and effect 
relationships are not fully established scientifically.
In this context the proponent of an activity, rather than the public, 
should bear the burden of proof.261
The existence of scientific uncertainty has given companies, dangerous products and 
practices, and chemicals the benefit of being ‘innocent until proven guilty,’ forcing the 
public to prove that there is definitive, significant harm before any action is taken; the 
precautionary principle works to reverse this inappropriate expectation.
Critics of the precautionary principle argue that it’s impossible to prove 
absolutely that anything is safe, and that every activity has some level of impact (e.g., 
all chemicals are toxic at some dose). The key to this principle is that, rather than 
searching for the level of impact that could be deemed safe or acceptable, society ought 
to continuously try to reduce its impact and demonstrate safer alternatives are 
possible.  By forcing the initiator to “address fundamental questions of how to 262
behave in a more environmentally sensitive manner” at the start of their work, 
decisions will require increased thoughtfulness of potential consequences and turn the 
focus to options and solutions rather than the level of acceptable risk.263
Utilizing a fear-based message framing approach is inevitable, particularly with 
the media, as it cuts straight to the core of dire outcome scenarios should no action be 
taken to mitigate the effects of our changing climate. Studies have indicated that this 
 Tickner, Raffensperger, and Myers, The Precautionary Principle in Action, 18.261
 Ibid., 1; 16.262
 Ibid., 3.263
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type of emotive messaging can be successful in initiating action, so long as “individuals 
feel they have some degree of control to act”; without that sense of control, however, 
denial and other internal psychological defenses can minimize that fear, leaving 
audiences more likely to “switch off.” Fear-based discourse can easily turn 
counterproductive, as skeptics often label such messages as ‘fearmongering’ and 
‘alarmist’, bolstering the perception that climate change and its effects are merely 
exaggeration.264
Schweizer, Davis, and Thompson argue that, for climate change to “resonate 
with diverse audiences,” the message presented must (1) be situated in cultural values 
and beliefs, (2) be meaningful to that audience, and (3) empower specific action; to 
achieve this, they recommend place-based message framing,  as humans tend to 265
develop an “emotional relationship with specific landscapes” and feel an “intimacy with 
the land” surrounding their particular community.  The “experience of place is 266
central to being human” as both a process and a perspective; it is a way of 
understanding the world and is a “key aspect of personal identity” as attachments are 
formed to one’s neighborhood (or city, state, province, nation, etc.) and evolve over 
time, becoming “part of one's self-image” as complex layers of meaning, both positive 
and negative, build up through the years.267
One challenge with this form of message framing lies in the difficulty in 
obtaining localized information about climate change, with audiences dismissing the 
 Spence and Pidgeon, “Psychology, Climate Change, and Sustainable Behavior,” 11.264
 Schweizer, Davis, and Thompson, “Changing the Conversation about Climate Change,” 42.265
 Ibid., 45–46.266
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message for being “not (yet) familiar enough”; although, even with that information, 
messages could be still be rejected by the audience for being “overly familiar” and a 
repetition of things they have already been presented with.  Despite this challenge, 268
connecting the “changes and impacts observed at a specific site” to “individual 
decision-making and behavioral choices”  has proven effective, especially when 269
“people actively sense their own community’s vulnerability to risks, catastrophes, and 
damage” when discussing environmental disruption at the global scale (e.g., connecting 
the melting Arctic sea ice to the lack of meltwater from mountain glaciers).270
With all five of these framing strategies, the goal is to change people's behavior 
from creating a negative impact to a positive impact. Adams and Gynnild stress that 
“effective” environmental messages are ones that speak to the underlying mentalities in 
individual’s behavioral choices.  In my own community engagement experience, I 271
have found that integrating these five frames around the core message of choosing to 
take positive action to be the most successful approach, rather than relying solely on a 
single frame. The foundation of this combined approach is in emphasizing the benefits 
of taking action—focusing on the “positive changes in lifestyle,” the “improvements in 
quality of life,” the “solutions, values, and visions,” rather than a “sacrifice-oriented” 
message that focuses on what individuals will have to forfeit on a day-to-day basis by 
taking positive climate action.  Attention to the specific verbs utilized in 272
 Adams and Gynnild, “Environmental Messages in Online Media,” 127.268
 Schweizer, Davis, and Thompson, “Changing the Conversation about Climate Change,” 59.269
 Adams and Gynnild, “Environmental Messages in Online Media,” 121.270
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communicating ideas is also important in shifting discourse to a motivational-oriented 
approach. For example, using the verb ‘shrink’ is “agentic” and directly links the 
subject to the object, as opposed to the verbs ‘improve’ or ‘feel able,’ which convey a 
vague link to action: “I can shrink my contribution to global warming” versus “I can 
improve my ability to cut my greenhouse gas emissions.”  Participant 12 agrees, 273
finding that “strategies are effective if they provide opportunities for others to change 
their behaviors, instead of just talking about more sustainable options.” 
Eliminating Perceived Barriers
Finding an excuse to not do something is often easier (and quicker) than finding 
the energy to just do it. This is particularly true when taking action against climate 
change. Humans are creatures of habit; our preference for maintaining an established 
routine requires “deliberate intention and. . . interventions that encourage people to be 
more conscious of their behavioral choices” to overrule our ingrained behaviors. 
Studies show that the more frequently “new behaviors are performed,” the more they 
are “reinforced until becoming automatic,” especially with the use of “behavioral 
incentives”—using a token to motivate positive environmental action “facilitates the 
development of a new habit” and increases the likelihood of that new habit becoming a 
routine in their daily lifestyle.274
Developing these new behaviors is the challenge presented to CE leaders, who 
must “ignore the misdirected rants of critics to create a culture of sustainability.”  The 275
 Gifford and Comeau, “Message Framing Influences,” 1306.273
 Spence and Pidgeon, “Psychology, Climate Change, and Sustainable Behavior,” 13.274
 Reid, “Achieving Organizational Capacity for Sustainable Communities,” 855.275
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myriad of barriers on both the individual and societal level that people perceive as an 
impediment to engaging with climate change can be summarized into five overarching 
categories: uncertainty of knowledge, sense of personal inefficacy or disconnectedness, 
competing priorities, denial of problem, and lack of public leadership (table 5.3).
A lack of awareness on the public’s part of what actions are needed versus what 
actions are being taken leave individuals “feeling overwhelmed and frightened, or 
[they] blissfully ignore the magnitude of the issue through denial.”  Compounding 276
these barriers is misinformation spread by the media and public officials, leaving the 
public unsure of what they think they know about climate change and its effects. 
Above all else, environmental issues are “often ignored when people are in a 
hurry” —a majority of people will argue that there are far more “important [or] 277
 Schweizer, Davis, and Thompson, “Changing the Conversation about Climate Change,” 44.276
 Christa Uusi-Rauva and Pasi Heikkurinen, “Overcoming Barriers to Successful Environmental Advocacy 277
Campaigns in the Organizational Context,” Environmental Communication: A Journal of Nature and Culture 7, no. 4 
(June 26, 2013): 11, accessed June 20, 2016, http://dx.doi.org/10.1080/17524032.2013.810164.
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Table 5.3. Perceived barriers to individual action on climate change
Barrier Description
Uncertainty of knowledge
Lack of knowledge; skeptical of information; distrust of 
sources
Sense of personal inefficacy 
or disconnectedness
“Drop in the ocean” feeling; externalization of responsibility 
and blame; free rider effect
Competing priorities
Reluctant to change lifestyle; low prioritization of climate 
change
Denial of problem Belief that climate change is a distant or nonexistent threat
Lack of public leadership
Lack of political, business, and industry action; few enabling 
initiatives
Sources: Data adapted from Spence and Pidgeon, “Psychology, Climate Change & Sustainable Behavior,” 12; Uusi-
Rauva and Heikkurinen, “Overcoming Barriers to Successful Environmental Advocacy,” 8.
immediate priorities, including family and finances,”  that take precedence.278
In my own community engagement efforts, the need to clearly demonstrate to 
individuals that taking positive environmental action does not require a complete 
overhaul of their lifestyle has been the most frequent barrier, far more than climate 
change deniers. I anticipated my fellow Arctic Ambassadors to feel the same, as public 
denial of climate change continues to decrease on the national scale, and I was not 
disappointed: 45% of survey participants ranked ‘competing priorities’ as the top 
barrier to individual action on climate change and ranked ‘denial of problem’ the least-
common barrier (table 5.4). In taking the average of all the provided rankings for each 
barrier, the same results were achieved (table E.1).
Participant 6 notes that, “although most individuals take part in city-provided 
programs (e.g., recycling and composting), they do not seek out other actions they can 
accomplish.” Similarly, Participant 15 feels that “the majority of city residents are not 
 Spence and Pidgeon, “Psychology, Climate Change, and Sustainable Behavior,” 12.278
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Table 5.4. Survey participants’ overall ranking of perceived barriers to individual action on 
climate change
Rank
Uncertainty of 
knowledge
Sense of personal 
inefficacy or 
disconnectedness
Competing 
priorities
Denial of 
problem
Lack of public 
leadership
# of 
individuals %
# of 
individuals %
# of 
individuals %
# of 
individuals %
# of 
individuals %
1 2 10% 4 20% 9 45% 2 10% 3 15%
2 4 20% 7 35% 3 15% 5 25% 1 5%
3 6 30% 4 20% 4 20% 1 5% 5 25%
4 5 25% 4 20% 3 15% 3 15% 6 30%
5 3 15% 1 5% 1 5% 9 45% 5 25%
Final 
Rank 3 2 1 5 4
fully informed about issues of conservation and/or the environment.” This points to a 
significant attitude-behavior gap: despite even limited knowledge about the issue of 
climate change, individuals simply do not think they can affect change, or that the 
issue is far away and will not affect them personally. Participant 3 writes in-depth on 
overcoming this particular barrier:
With competing priorities, it was imperative to show people just how easy it is 
to be conservation-focused in everyday life. Also, showing the financial and 
CO2 [reduction] benefits of simple actions worked very well—it made certain 
actions climb a person’s priority ladder quickly. People have the mindset that 
even if they do act, nothing will change because of it. When you give people a 
specific goal or target, or can put numbers on something, they feel better about 
doing it. Vague action is almost useless. Also, connecting actions/personal 
strategy to specific animals helped a ton. I found that people were more likely 
to help ‘Koda’  than they were to help ‘the Earth’.279
With so many individuals having, as Participant 15 writes, “trouble understanding that 
they really can make a difference at home, even though they're so far from the polar 
bears in the wild,” facilitating community engagement efforts that tackle these barriers 
will help local authorities and interested community members to “find innovative 
responses to climate change that fit local conditions.”280
STRATEGIES FOR COMMUNITY ENGAGEMENT LEADERS
True proof of success—the slowing and possible reversal of climate change and 
its subsequent effects—requires long-term analysis of the results from actions taken 
and policy changes. For the short-term, success must be redefined to encompass more 
immediate efforts and results that will encourage continued action, furthering the 
 Koda is the name of a male polar bear at Participant 3’s local zoo.279
 Meghan Bond, “Localizing climate change: stepping up local climate action,” Management of Environmental Quality: 280
An International Journal 21, no. 2 (2010): 221, accessed June 20, 2016, 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possibility of reaching the long-term goal at hand. Effective community engagement 
“requires motivation, addressing topics that are relevant to the community, and 
preparing the community to partake in the necessary discussions in a consistent and 
harmonious manner.”281
Even when motivated, however, people “often do not know what to do or why 
the adoption of a particular innovation is important.”  As Participant 7 points out, 282
“Everyone has their own level of what they can do, so I believe you need to give 
options and avenues to hit all the variations of interest and ability.” Survey participants 
found consensus in the effectiveness of emphasizing the simplicity of many actions that 
can be taken on daily basis, as it is “less overwhelming and more immediate”  to 283
provide several simple steps for individuals to take, making it “easy for people to 
understand . . . they can make a difference.”284
Participant 8 rightly says that CE “requires giving people a defined purpose to 
help achieve a goal.” There was strong consensus on this from survey participants: 
Participant 18 finds that “developing community engagement seems to be more 
meaningful with personal invitations to act,” and Participant 9 agrees that “non-
personal efforts are the least effective” over time in maintaining purposeful, positive 
action. Participant 4 led an activity for people to decorate light switch covers for Earth 
Day, writing that both adults and kids “actually paid attention to why we were doing 
this and were excited to do their small part to conserve electricity for polar bears.” 
 Bizerril, Soares, and Santos “Linking Community Communication to Conservation,” 816.281
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Having this face-to-face, personal interaction increases the odds of an individual 
thinking more critically of their daily actions and what more they can do to have a 
positive effect.
Participant 16 posits the need for increased partnerships with businesses to 
help reduce the political divisiveness, arguing that “the more the environmental 
movement receives support from the corporate world, which is often tied with 
conservatism and financial responsibility, the less it will be seen as a liberal political 
movement and more like a scientific and economic benefit.” One way CE leaders can 
orchestrate increased partnerships is through community tree-planting events. 
Multiple participants detail their success with this route of action, as it creates “a sense 
of pride and action”  and a “group identity that fosters a sense of responsibility”  285 286
throughout the community. Participant 17 expands on this:
[Tree planting events] involve so many different groups from the community, 
including local business that donate services, goods, or property for the 
planting. People always leave feeling good about participating in such an 
effective community event, as well as doing something good for the 
environment, even if they didn’t go there with those thoughts in mind.
Furthering its effectiveness is the fact that “people are able to see immediate results 
from their actions,” as Participant 19 notes. Actions that produce GHGs are typically 
“invisible to users in their day-to-day practices,” like electricity use from the multitude 
of appliances in a typical household; making an individual’s energy use visible 
(e.g.,installing a smart meter that displays real-time energy usage) can help reduce the 
“psychological distance between our behavior and its impacts on the environment.”287
 Participant 6.285
 Participant 12.286
 Spence and Pidgeon, “Psychology, Climate Change & Sustainable Behavior,” 15.287
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Above all, community engagement leaders need to remember the following: 
first, that they should always play to their strengths; and second, that they are not 
alone in this effort. No Arctic Ambassador is exactly like another; their personal 
experiences, education, location, and skills shape each individual into a unique voice 
advocating on behalf of the polar bears. Participants 2, 7, 8, 9, and 11 have found 
success through social media efforts; Participants 3, 5, 10, 16, 17, 18, and 20, on the 
other hand, have found such efforts to be least effective and a waste of time. While 
Participants 19 and 20 love to give presentations and have achieved positive results 
from such efforts, Participants 6 and 15 are not as comfortable disseminating 
information in this manner and prefer to find other avenues of engagement.
All the participants agree on two things, however: flyers are a total waste of 
paper and prove absolutely useless in generating action, and face-to-face interaction 
always proves to be most effective in engaging community members. The struggle to 
find what strategies work best for both the community in question and the CE leader 
as an individual is one that everyone in this field experiences at some point (often at 
multiple points). One can easily become demoralized and frustrated during the CE 
process, especially when facing obstinate road blocks. When it comes to staying 
positive, Participant 4 finds that “knowing that there are other people who care and 
are working diligently for this cause is empowering and motivating on its own.”
SUMMARY
At its core, community engagement is about forging an environment where 
community members feel welcome to join the effort, empowered by the knowledge that 
their participation will have a direct influence in the effort’s outcomes. This extends 
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“beyond physical involvement to include generation of ideas, contributions to decision 
making, and sharing of responsibility.” It is imperative that engagement leaders also 
remember that they are not bestowing upon the community “the power to act in its 
own self-interest,” but rather “offer[ing] tools and resources to help the community act 
in its own interest.”   Sustainable communities are not built on “apocalyptic visions,” 288
but by CE leaders who guide the community to “innovate and adapt to change.”  289
People within a community must “‘own’ the issues,” and are more likely to get involved 
if they “identify with the issues being addressed, consider them important, and feel 
they have influence and can make a contribution.”  Participant 9 says290
Three ideals need to be in place for CE strategies to be effective: first, that 
people are informed and empowered to make changes; second, that there is 
regular communication and planning regarding opportunities for people to get 
involved; and third, the community must feel that their contributions and work 
will be meaningful to the community itself.
In synthesizing previous research and the collected survey data, it becomes clear that 
tackling the pervasive disconnect preventing individuals from taking sustainable 
actions on a daily basis requires a two-pronged approach for CE efforts: provide (1) 
evidence of one’s sustainable habits having a positive effect and (2) simple tools to help 
maintain one’s sustainable habits. Based on this theory, I developed an engagement 
project to test its validity amongst my university peers—the Arctic Avengers. 
 McCloskey et al., “Chapter 1—Community Engagement,” in McCloskey, Aguilar-Gaxiola, and Michener, 13–16.288
 Reid, “Achieving Organizational Capacity for Sustainable Communities,” 855.289
 Donna Jo McCloskey, Sergio Aguilar-Gaxiola, and J. Lloyd Michener, “Chapter 2—Principles of Community 290
Engagement,” in McCloskey, Aguilar-Gaxiola, and Michener, 50.
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CHAPTER VI
TURNING RESEARCH INTO ACTION
CONCEPTION AND TIMELINE
Despite having limited time available in which to complete this project, I was 
successful in developing a grassroots implementation of my research to confront the 
major barriers that prevent individuals from taking sustainable actions on a daily basis 
within the microcosmic community of Western Oregon University. Figure 6.1 outlines 
the four months spent planning and enacting the Arctic Avengers. Its name was born 
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February-Began plotting new 
thesis plan
-Settled on Arctic Avengers
April
May
-Tabling effort ran to 
May 22 (ran out of 
toolkits)
-Constant social media 
postings
-Presented to several 
classes
April 28
Began tabling effort (shipment 
delay pushed start by one week)
May 28
Awards Reception
-Secured 
financial support
-Created logo, 
posters, and 
social media 
pages
-Booked tables, 
computers, and 
trolly for tabling
-Designed and 
ordered toolkit 
items and prizes
-Began process for creating event
-Drafted fund request proposals
-Met with various groups to 
schedule an official presentation to 
request funds and support 
-Investigated cost of items to create 
rough estimate for funding requests
March
Figure 6.1. The Arctic Avengers—Project timeline
from wanting to invoke the feeling of being a superhero when taking positive 
environmental action—à la Marvel’s iconic champions, “The Avengers”—and combine 
it with a direct reference to polar bears and the Arctic. The idea of becoming a 
“Sustainable Superhero” by joining the Arctic Avengers was highlighted in the 
advertising components of the project.
PROJECT COMPONENTS
The Arctic Avengers operated primarily through a tabling effort that (A), gave 
students and staff the opportunity to record their daily actions online and see those 
actions have a tangible, concrete effect; and (B), provided them with an action toolkit 
to help them take action. Accomplishing this required support from multiple 
organizations both on- and off-campus, the production of a logo and print 
advertisements, establishing a social media presence, and planning an awards reception 
with prizes as an additional incentive for individuals to take part in the project.
Supporting Organizations
Five of the six on-campus groups I approached were willing to provide 
financial support for the Arctic Avengers: the Public Relations and Sustainability 
offices of the Associated Students of Western Oregon University (ASWOU), our 
student government organization; the Werner University Center’s (WUC) Green 
Team; the Western Oregon University (WOU) Housing Office, via the student-run 
Residential Housing Association (RHA) and General Assembly; the WOU 
Foundation; and the WOU Office of the President. Funds provided from these groups 
covered the costs of the action toolkit, catering and prizes for the reception, and 
 96
advertising materials. I used the remainder of my university print credit balance to 
help cover printing and lamination costs as well. Prizes were purchased from PBI’s 
online gift shop; due to my personal relationship with the organization, they provided a 
significant discount for the items. Using the university’s Office Max account to 
purchase the lightbulbs and power-strips provided a discount on those items as well. 
Table 6.1 provides a breakdown of all costs, which totaled $1,838.70.
Action Toolkit
The action toolkit consisted of a reusable bag containing a reusable coffee mug 
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Table 6.1. The Arctic Avengers—Financial record
Payee Resource Provider Cost Sub-total
ASWOU—
Sustainability
150 reusable bags 4Imprint.com $404.30
$600.00Food for reception WOU Catering $165.95
Posters—printing 
and lamination WOU Print Shop $29.75
ASWOU— 
Public Relations
Posters—printing 
and lamination WOU Print Shop $39.18 $39.18
WUC—Green Team 150 reusable mugs 4Imprint.com $505.46 $505.46
WOU Foundation
50 CFLs and 50 
power-strips
Office Max
$177.93
$355.86
WOU—Office of 
the President $177.93
WOU—RHA and 
General Assembly Prizes PBI $310.00 $310.00
Author’s personal 
print credit balance
Posters—printing 
and lamination WOU Print Shop $28.20 $28.20
Grand Total $1,838.70
and either a compact fluorescent lightbulb (CFL) or a power-strip (fig 6.2). I 
originally planned for the toolkit to contain both a power-strip and a CFL, but could 
only afford 50 of each to split between the 100 toolkits. There were 50 partial action 
toolkits comprised of just the bag and mug due to a minimum purchase requirement 
from the company, 4imprint.com. I chose a forest green color for the bag and navy 
blue for the mug; both items had the WOU logo and the Arctic Avengers logo 
imprinted on it in white. The mugs were made from 100% recycled materials and was 
made in America (the top two factors I took into consideration when choosing the 
items, aside from overall cost); the bags were made from non-woven polypropylene, 
which is a 100% recyclable plastic material that requires less energy when 
manufacturing bags compared to cotton bags.
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Figure 6.2. The Arctic Avengers action toolkit.
Advertising and Social Media
With the help of ASWOU Public Relations director Greg Cronk, I designed a 
logo for the Arctic Avengers: a simple image of a polar bear on an ice floe with the 
words ‘Arctic Avengers’ below its feet. As I have limited artistic ability, Greg was kind 
enough to volunteer his time to create the logo for me. With the logo complete, I 
created two different posters to advertise the project: 75 copies of an 11x14 poster 
which were spread throughout campus, 12 of which were laminated for outside display 
(fig. F.2); and a single 20x30 poster pasted to a foam-core board, which I put on an 
easel by the sign-up table, to bring direct attention to passerby (fig. F.3). I also created 
a Facebook page, titled “Western Oregon’s Arctic Avengers,” to serve as an 
announcement, update, and encouragement board throughout the project. I posted 
daily with the tabling schedule, gave updates every two-three days, and frequently 
posted action ideas and quick facts relating to polar bears and climate change.
Tabling Effort
During the time that the Arctic Avengers project was executed, there existed a 
non-profit organization called myActions, which has since evolved to the organization 
called Purposeful Networks. myActions allowed schools and other groups to create 
online teams and individual profiles that people could use to track their sustainable 
actions. I created a team for the Arctic Avengers on myActions.org and planned to get 
students to sign-up in person with the incentive of receiving an action toolkit and the 
promise of potential future prizes.
Due to shipping delays, I started the tabling effort a week after Earth Day, my 
intended start date, and so pushed the reception one week further to allow for a full 
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month of action-taking. I scheduled time to be in the Werner University Center (the 
main hub of campus where students were constantly flowing in and out) and in Valsetz 
Dining Hall almost every day to attract participants, and had two laptops available at a 
time for people to sign-up. After catching an individual’s eye, I would briefly explain 
the purpose of my project and encourage them to join in.
At least 85% of people that I talked to were intrigued and interested in the 
Arctic Avengers. At first I merely had the individual sign-up on the myActions website 
before giving them their action toolkit; after a few days of this with few actions posted, 
I began to show them how to post an action after they signed up, which immediately 
increased the actions posted after the individual had taken their action toolkit and left 
the table.
myActions operated in a similar fashion as the popular social media website 
Facebook: participants could add a profile picture and description of themselves, give a 
‘thumbs up’ and comment on other people’s actions, post photos of the actions they 
take, and see what people around the world are doing to take action against climate 
change (fig. G.3). After each post, participants would see how many pounds of carbon 
dioxide was reduced by that action.
Additionally, each of the first four actions taken each day raised $0.25 ($1.00 
total per day, per individual) for a conservation organization of the team’s choosing 
(from a provided list of options); for the Arctic Avengers, I selected the Association of 
Zoos and Aquariums (AZA) Conservation Endowment Fund (now the AZA 
Conservation Grants Fund), which supports conservation-related scientific and 
educational initiatives of AZA and AZA-accredited zoos and aquariums and their 
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collaborators. Both factors added a competitive edge for project participants.
As an additional incentive for participants, I encouraged a competition for four 
different awards: the top CO2 reducer and first, second, and third place for the most 
actions taken. I would also give an award to the staff member who took the most 
action, as I had several professors and staff members sign-up alongside students. I 
planned to end the  competition ended at noon on the day of the reception, so I would 
have time to tally the results and create an awards certificate for each winner. I ended 
the tabling effort on May 22 (I ran out of action toolkits) and maintained an online 
presence to encourage action for the final six days before the reception.
RECEPTION AND RESULTS
Approximately 25 students attended the reception, alongside several professors 
and staff members who knew me or had helped in making the Arctic Avengers a 
reality. The Awards Reception featured a presentation from my friend and mentor 
Robert Buchanan, focused specifically on polar bears and the challenges they face 
from climate change. Robert then presented Arctic Action’s Paw of Approval award  291
to Mark Weiss (the university’s president), to acknowledge the conservation efforts of 
Western Oregon University as a whole (fig. G.1).
Following this, I announced the final numbers for the project (table 6.2) and 
presented awards to the champion CO2 reducer and the top three action-takers (table 
6.3). My goal had been 100 sign-ups with a 40% action rate—the result was 108 sign-
ups with a 58% action rate. A majority of the partial action toolkits had been given to 
 After retiring from PBI, Robert and Carolyn Buchanan founded Arctic Action, a non-profit organization 291
designed to honor businesses, organizations, schools, and other groups for their sustainable actions, and to provide 
support to such groups to develop and maintain sustainable action.
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professors and staff members, and to students during a presentation; in both instances, 
there was no opportunity for individuals to sign-up on myActions at that moment in 
time, so 42 individuals who received a toolkit and the information on how to sign-up 
chose not to participate. In total, the Arctic Avengers reduced 5,727 lbs. of carbon 
dioxide; to put that number into context, that is the equivalent of burning (or, rather, 
not burning) 2,790 lb of coal, or driving (again, not driving) 6,185 mi (fig. 6.3).
REFLECTION
As I concluded from my research, having simple tools to maintain sustainable 
habits and seeing a tangible, positive effect as a direct result of those habits kept 
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Table 6.2. The Arctic Avengers—By the numbers
Length of project 31 days (April 28–May 28)
Number of toolkits 150
Number of signups 108
Action rate 58% (63 people took ≥ 1 action)
Total number of actions 1,434
Average number of actions 22 per individual
Amount raised $167.75
CO2 reduced 5,727 lbs.
Table 6.3. The Arctic Avengers—Top action-takers and CO2 reducers
Individual Actions taken Amount raised CO2 reduced
Top CO2 reducer 156 $14.25 1,118 lbs.
Top action-taker 289 $19.25 776 lbs.
Second-place action-taker 190 $19.00 656 lbs.
Third-place action-taker 171 $15.25 449 lbs.
Top staff member action-taker 8 $1.50 23 lbs.
participants engaged and excited to take action. Above all else, I am immensely proud 
of two things: (1), that this project was imagined, developed, and successfully 
completed in just four months; and (2), the amount of CO2 emissions reduced as a 
direct result of this four-month effort. Given this, it stands to reason that, with more 
time to prepare and plan a long-term effort, an even greater reduction in emissions is 
possible with this sort of grassroots engagement project.
As myActions no longer exists in the form used during this project, creating a 
similar platform to encourage action is definitely needed for organizations like PBI to 
utilize. Similarly, schools for all ages could use such a platform to encourage 
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Figure 6.3. Real-world equivalences to carbon dioxide emission reductions. Created by the 
author, adapted from “Greenhouse Gas Equivalencies Calculator,” by the US Environmental 
Protection Agency (EPA), April 2014, accessed June 20, 2016, 
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator.
Reducing 5,727 lbs. of carbon dioxide is equivalent to:
Greenhouse gas emissions from. . .
CO2 emissions from. . .
Carbon sequestered by. . .
sustainability amongst their students, making it a competition between grade levels and 
classes as an incentive. The social media aspect of myActions is something I would 
advocate keeping, as the option to add photos, ‘like’ actions, and comment on posts 
creates a sense of community and belonging amongst users and reminds individuals 
that change is possible by working together.
My experience in implementing the Arctic Avengers project also reflected the 
repeated assertion in the literature review that strong, trusting relationships with 
community members are key to getting CE efforts off the ground. The individuals and 
organizations I went to for financial support were all people that I had established a 
friendly rapport with over the years. As Western was my community, for all intents 
and purposes, this positive result is comparable to Participant 12 connecting their local 
zoo and their local energy company to fund an energy efficiency campaign, and serves 
as further proof of the importance in establishing positive relationships with 
community members.
Though I have no way to track my peers’ current actions and see if they have 
maintained their sustainable habits, I remain hopeful that some of those 63 individuals 
who took action are continuing to have a positive impact for our planet. Because the 
Arctic Avengers-themed mug and bag that individuals received are items commonly 
utilized on a daily basis, logic dictates that people will keep those items for use beyond 
college, and seeing the logo will remind them of their pledge to help the polar bears. 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CHAPTER VII
A PROVOCATION FOR PRESERVATION
Ursus maritimus: Latin for ‘sea bear’.
Pisugtooq: Inuktun for ‘one who covers ground successfully and intelligently’.
Isbjørn: Scandinavian for ‘ice bear’.
Nanuq: Kalaallisut for ’master of bears; worthy of great respect’.
Bélyj medvédj and Wapusk: Russian and Cree for ‘white bear’.
Tôrnârssuk: Iñupiat for ‘one who gives power; master of helping spirits’.
Pihoqahiak: poetic Inuktitut for ‘the ever-wandering one’.
The polar bear has many names, but only one home.  The mystique given to the wild 292
places of the world helps us to form the bond necessary to inspire action. However, we 
must remember that even the most untamed, rugged landscape is akin to wherever we 
call ‘home’.
The Far North is not “a place apart, mythic, remote, austere, romantic, but 
rather a place connected, part of the fabric of world history . . . [It is] a place with 
history, a place with real people . . . a place that we can understand, identify with, and 
become sympathetic towards, regardless of where we live.”  Our fascination with the 293
alluring “beauty, power, and incredible diversity”  of the world’s northernmost realm 294
should serve as inspiration for action, a provocation for preservation.
 Lopez, Arctic Dreams, 93; 110; PBI, “Polar Bear Names,” PBI, 2016, accessed June 20, 2016, http://www 292
.polarbearsinternational.org/about-polar-bears/essentials/polar-bear-names; Derocher, Polar Bears: A Guide, 118.
 Fitzhugh, “Review of The Last Imaginary Place: A Human History of the Arctic World,” 222–23.293
 Mark Nuttall, “Preface,” in Nuttall, xlii.294
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The “contradictory nature” of the Arctic—it being so “remote from the 
industrialized world, but sensitive to its impacts” —is a testament to the power of 295
human action. Human beings are capable of remarkable things: architectural gems, 
great literature, engineering marvels, inspiring orations, life-changing (and life-saving) 
medical achievements, breathtaking artwork, and incredible technologies. We have 
come so far and done such good in the world, but we are allowing ourselves to be 
“dismantled by our own technologies, to be betrayed by political convenience [and] the 
impersonal avarice of corporation[s]”  with our insatiable greed and injudicious 296
attitude. Climate change is no longer “some remote environmental issue”—rather, it is 
an issue that “touch[es] upon every aspect of our lives,”  and our response to that 297
issue lies in the mundane, ordinary actions and choices we make on a daily basis.
For that is exactly what will make the change our environment needs: fostering 
the mindset that the actions we take on a daily basis will have either a positive or a 
negative effect, and we each are responsible for choosing which effect we want to 
create. The power of one—one person, one school, one community united in choosing 
to create a positive effect with their simple, daily actions—is what changes the world. 
The Arctic Avengers is proof of that—what we accomplished would not have been 
possible without every single individual involved at every step of the process. 
Each individual I came into contact with for the Arctic Avengers had a choice 
to make: whether or not to be part of the effort. It may not have been the most 
important choice those people will ever make, but their decision had a legitimate, real-
 Stephen Bocking, “Environmentalism,” in Nuttall, 575.295
 Lopez, Arctic Dreams, 40.296
 Climate Refugees, dir. Michael P. Nash.297
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world effect. Everybody on Earth makes similar decisions several times every day. 
Sometimes, it is a little one: choosing to rinse out a plastic yogurt cup and recycle it 
instead of easily tossing it in the garbage can. Other times, it is a bit bigger: choosing to 
extend “Meatless Monday” meals to an additional three or four days per week, or 
sitting next to a stranger on the bus to save gas money and reduce fuel consumption.  
“Much as we might long for a paradise lost,”  writes environmental historian 
Nancy Langston, “we know that there’s no past state of perfect health, stability, and 
balance to which we can return.”  We cannot go back to below a yearly average of 298
400 ppm of carbon dioxide in our atmosphere. We cannot go back to when sea ice 
would form in late August and melt in mid-May. We cannot go back in time and do 
things differently, knowing what the future consequences will be.
But this we are and will always be—a species that is unequivocally “part of, and 
totally dependent upon, the natural systems of the Earth.”  So long as humanity 299
exists, I have hope that, even though we cannot go back to how things once were, we 
can create a better future than the one currently awaiting us—because, Langston 
continues, it is “the places we love, the relationships we cherish with the species that 
make their homes in those particular places, that help to make us human.”300
Some may call this a blind hope, naïve to reality, but ‘reality’ is full of 
individuals working tirelessly to bring that better future to fruition. One of my favorite 
novels is written by one such individual: Reason for Hope: A Spiritual Journey, by Dr. 
Jane Goodall. Near the book’s conclusion, Goodall admits how hard it is to remain 
 Langston, “Paradise Lost: Climate Change, Boreal Forests, and Environmental History,” 647.298
 Hughes, An Environmental History of the World, 187.299
 Langston, “Paradise Lost: Climate Change, Boreal Forests, and Environmental History,” 648.300
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optimistic at times, and that the question she is asked most often during her travels is 
whether or not she believes there is still hope for the planet, for the chimpanzees of 
Gombe that she loves so dearly, for the children and grandchildren to come in the 
future.301
She acknowledges how we are “destroying our planet”—how forests are 
disappearing, lakes are drying up, deserts are growing, and soil is eroding—and 
recognizes the pervasive “famine, disease, poverty, and ignorance” in society, the 
interminable “human cruelty, greed, jealousy, vindictiveness, and corruption” that 
plagues the human race.  But even after listing the myriad of terrible things in our 302
world, Goodall maintains a strong, indomitable spirit of faith and hope in humanity 
and its future. Eloquent as always, Goodall writes,
I do believe we can look forward to a world in which our great-grandchildren 
and their children after them can live in peace. A world in which there will still 
be trees and chimpanzees swinging through them, and blue sky and birds 
singing, and the drumbeats of indigenous peoples reminding us powerfully of 
our link to Mother Earth . . . but, as I’ve stated repeatedly, we don’t have much 
time. The planet’s resources are running out. And so if we truly care about the 
future of our planet we must stop leaving it to “them” out there to solve all the 
problems. It is up to us to save the world for tomorrow: it’s up to you and me.303
I find myself returning to these words when my own reservoir of optimism and hope 
runs low. Saving the world for tomorrow is not easy work, but that burden is not for 
my shoulders alone to bear: we each bear a piece of this burden as the price for 
residing on Earth. For every individual that makes the choice to think globally and act 
locally, our burden becomes lighter as another person joins in to share the load.
 Jane Goodall with Phillip Berman, Reason for Hope: A Spiritual Journey (New York: Warner Books, 1999), 229.301
 Goodall, Reason for Hope, 231-232; italics in original. 302
 Ibid., 251.303
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I firmly believe that each of us is a reason for hope—a catalyst for change. 
Whether it is my own beloved polar bears, the verdant Amazon rainforest, the 
chimpanzees of Gombe, the vast ocean waters, or the bees that pollinate the flowers in 
one’s backyard, I urge you, reader, to find your own condensation symbol: the one that 
stirs your soul and empowers you to become a sustainable superhero, a champion for 
our environment—to become an Arctic Avenger, whatever your ‘Arctic’ may be. 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Figure 7.1. A moment shared between girl and bear. Photograph by Erica E. Wills, 2012, 
courtesy of explore.org.
APPENDIX A
THE TUNDRA BUGGY LODGE  
 110
Figure A.1. Proportional comparison of an individual Tundra Buggy unit to 
polar bears, a human, and an arctic fox. Graphic from Frontiers North 
Adventures, accessed June 20, 2016, https://www.facebook.com/frontiersnorth 
/photos/pb.56974772154.-2207520000.1442968412./10152892723147155  
/?type=3&theater.
Figure A.2. The Tundra Buggy Lodge. Hearne and La Perouse are the accommodation 
units, named after important figures in Churchill’s history. The author’s extraordinary 
encounter took place on the platform between the supplies and dining cars. Created by the 
author. Adapted from the graphic “Tundra Buggy Lodge” by Frontiers North Adventures, 
accessed June 20, 2016, http://www.frontiersnorth.com/content/tundra-buggy-lodge.
APPENDIX B
INDIGENOUS PEOPLES OF THE ARCTIC  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Table B.1. Complete tabulation of indigenous populations in the Canadian Arctic
Total 
population
Total    
ind. pop.
% of      
ind. pop.
First 
Nations Métis Inuit
Multiple 
groupsa
Not incl. 
elsewhereb
Not 
specifiedc
Population throughout Canada 33,476,688 1,400,685 4.18% 851,560 451,790 59,440 11,420 26,475 0
Population within the Arctic 260,388 119,949 46.07% 57,859 13,640 47,400 280 575 195
% of total pop. within the Arctic 0.78% 8.56% . . . 6.79% 3.02% 79.74% 2.77%d
% of ind. pop. within the Arctic . . . . . . . . . 48.24% 11.37% 39.52% 0.88%d
Province:  
Division(s)—Subdivision(s)
Yukon 33,897 7,710 22.75% 6,590 845 175 25 70 5
Northwest Territories 41,462 21,160 51.03% 13,350 3,245 4,335 45 185 0
Nunavut 31,906 27,365 85.77% 125 130 27,070 20 15 5
Manitoba   Churchill &  
  Northern Manitoba 8,590 6,785 78.99% 6,475 260 35 0 0 15
Newfound-
land and 
Labrador
Labrador 24,111 9,220 38.24% 2,315 4,130 2,595 110 65 5
Nunatsiavut 2,617 2,360 90.18% 0 20 2,325 0 0 15
British 
Columbia
Stikine 629 275 43.72% 265 0 0 0 0 10
Northern Rockies 5,578 1,235 22.14% 1,000 210 0 0 0 25
Peace River 60,082 8,140 13.55% 4,440 3,375 35 60 230 0
Alberta       Division 17—    
     Mackenzie; Nor. Lights 15,044 1,665 11.07% 510 1,120 0 0 0 35
Québec
Caniapiscau—La 
Nation Innue 
Matimekush-Lac 
John; Naskapi Nation 
of Kawawachikamach
1,147 1,130 98.52% 1,115 10 0 0 0 5
Nord-du-Québec—
Nunavik; northern ⅓ 
of Eeyou Istchee Baie-
James (northern ⅔ 
of division in total)
22,511 20,870 92.71% 9,880 75 10,830 20 10 55
Saskatchewan: Division 18—
Black Lake; Fond du Lac; Wollaston 
Lake; Hatchet Lake; Stony Rapids; 
Camsell Portage; Uranium City
3,805 3,370 88.57% 3,315 35 0 0 0 20
Ontario: Kenora & Cochran—
Fort Severn, Peawanuk, Fort Albany, 
Moosonee, Moose Cree First Nation, 
Weenusk, Attawapiskat
9,009 8,664 96.17% 8,479 185 0 0 0 0
Source: Data adapted from Statistics Canada, “NHS Aboriginal Population Profile, 2011.”
Note: The data for the population throughout Canada is based on the 2011 Canadian census (which is included in the 2011 NHS data record); the data 
specific to the population within the Arctic and individual territories is based solely on the 2011 NHS. Questions asked in this voluntary survey (specifically 
with regard to aboriginal ethnicity) were included in the 2006 census but were removed from the 2011 census, thus necessitating the use of both groups of 
data to provide an account of the indigenous population living within the Canadian Arctic that is as recent and accurate as possible. Officially, only three 
provinces—Yukon, Northwest Territories, and Nunavut—are designated as the Canadian Arctic. The specific divisions and subdivisions from the remaining 
provinces were selected based on their inclusion in the ADB (fig. 3.4).
a ‘Multiple groups’ includes persons who reported being any two or all three of the possible Indigenous peoples (First Nations, Métis, and Inuit).
b ‘Not included elsewhere’ includes persons who did not report being First Nations, Métis, or Inuit but who did report Registered or Treaty Indian status 
and/or membership in a First Nation or Indian band.
c ‘Not specified’ accounts for the remainder of the total Indigenous population after the totals for each of the other five specific options were subtracted.
d Totals for ‘Multiple groups,’ ‘Not included elsewhere,’ and ‘Not specified’ have been combined for this percentage.
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Table B.2. Complete tabulation of indigenous populations in the Russian Arctic
Pop. 
throughout 
Russia
Pop. 
within  
Arctic
% of pop. 
within 
Arctic
Sakha (Yakutia) 
Autonomous 
Republic
Chukotka 
Autonomous 
Okrug
Nenets Autonomous 
Okrug
Total population 142,856,536 12,616,601 8.83% 958,528 50,526 42,090
Total ind. pop. 1,125,906 1,004,684 89.23% 506,801 17,012 11,148
% of ind. pop. 0.79% 7.96% . . . 52.87% 33.67% 26.49%
Izhma-Komi 6,420 6,359 99.05% 0 0 1
Enets 227 223 98.24% 0 0 0
Sakha-Yakut 478,085 468,714 98.04% 466,492 62 3
Dolgans 7,885 7,726 97.98% 1,906 3 0
Nenets 44,640 43,596 97.66% 23 22 7,504
Yukaghirs 1,603 1,560 97.32% 1,281 198 0
Chuvans 1,002 968 96.61% 3 897 0
Koryaks & Alyutors 7,953 7,658 96.29% 11 69 0
Chukchi 15,908 15,249 95.86% 670 12,772 0
Kamchadals 1,927 1,844 95.69% 4 6 0
Komi 228,235 216,868 95.02% 32 7 3,623
Itelmens 3,193 3,025 94.74% 1 9 0
Evens 22,383 21,005 93.84% 15,071 1,392 0
Nganasans 862 808 93.74% 1 0 0
Khanty 30,943 28,682 92.69% 5 1 1
Yupik 1,738 1,601 92.12% 11 1,529 0
Sami 1,771 1,617 91.30% 0 0 0
Mansi 12,269 11,194 91.24% 5 1 0
Komi-Permyak 94,456 84,658 89.63% 85 4 0
Aleuts 482 411 85.27% 2 1 0
Kets 1,219 986 80.89% 3 1 1
Karelians 60,815 47,572 78.22% 17 3 2
Evenki 37,843 25,534 67.47% 21,008 18 13
Selkups 3,649 2,309 63.28% 2 0 0
Veps 5,936 3,574 60.21% 4 0 0
Chulyms 355 145 40.85% 0 0 0
Kereks 4 1 25.00% 0 1 0
Orochi 596 85 14.26% 1 4 0
Tofalars (Tofa) 762 31 4.07% 8 0 0
Shors 12,888 320 2.48% 59 0 0
Ulchi 2,765 45 1.63% 12 2 0
Kumandins 2,892 46 1.59% 3 0 0
Udege 1,496 21 1.40% 6 0 0
Orok 295 4 1.36% 0 0 0
Nanai 12,003 149 1.24% 42 6 0
Nivkhi 4,652 57 1.23% 18 3 0
Teleuts 2,643 21 0.79% 13 0 0
Negidals 513 4 0.78% 0 0 0
Taz 274 2 0.73% 0 0 0
Chelkans 1,181 4 0.34% 0 0 0
Tubalars 1,965 3 0.15% 0 0 0
Soyots 3,608 4 0.11% 2 0 0
Telengits 3,712 1 0.03% 0 1 0
Tozhu-Tuvans 1,858 0 0.00% 0 0 0
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Komi Autonomous  
Republic
Yamalo-Nenets 
Autonomous Okrug
Karelia Autonomous 
Republic
Kamchatka 
Krai
Magadan 
Oblast Perm Krai
Total population 901,189 522,904 643,548 322,079 156,996 2,635,276
Total indigenous pop. 209,540 46,910 49,273 14,762 5,420 81,677
% of indigenous pop. 23.25% 8.97% 7.66% 4.58% 3.45% 3.10%
Izhma-Komi 5,725 108 0 0 0 0
Enets 0 2 0 0 0 0
Sakha-Yakut 15 10 15 142 407 33
Dolgans 1 2 0 1 0 0
Nenets 503 29,772 4 5 1 26
Yukaghirs 5 1 1 1 71 1
Chuvans 0 0 0 6 57 0
Koryaks & Alyutors 1 1 1 6,640 900 0
Chukchi 2 2 3 1,496 285 5
Kamchadals 0 0 0 1,551 280 1
Komi 202,348 5,141 182 33 14 356
Itelmens 0 0 0 2,394 613 0
Evens 0 2 2 1,872 2,635 0
Nganasans 0 0 0 0 0 0
Khanty 48 9,489 6 6 0 27
Yupik 0 0 0 14 33 3
Sami 1 1 8 0 0 1
Mansi 8 166 1 2 1 23
Komi-Permyak 659 129 50 53 15 81,084
Aleuts 0 0 0 401 5 1
Kets 0 9 1 0 0 0
Karelians 180 23 45,570 7 6 67
Evenki 6 42 2 19 1 14
Selkups 6 1,988 0 0 0 5
Veps 23 3 3,423 0 0 6
Chulyms 0 0 0 0 0 0
Kereks 0 0 0 0 0 0
Orochi 0 0 1 2 76 0
Tofalars (Tofa) 0 0 0 0 0 0
Shors 7 5 0 8 0 14
Ulchi 0 3 0 14 5 2
Kumandins 2 4 2 4 0 3
Udege 0 2 0 10 1 0
Orok 0 0 0 0 1 1
Nanai 0 3 0 69 7 2
Nivkhi 0 0 1 9 6 2
Teleuts 0 2 0 1 0 0
Negidals 0 0 0 2 0 0
Taz 0 0 0 0 0 0
Chelkans 0 0 0 0 0 0
Tubalars 0 0 0 0 0 0
Soyots 0 0 0 0 0 0
Telengits 0 0 0 0 0 0
Tozhu-Tuvans 0 0 0 0 0 0
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Khanty-Mansi Autonomous Okrug Murmansk Oblast Krasnoyarsk Krai Arkhangelsk Oblast
Total population 1,532,243 795,409 2,828,187 1,227,626
Total indigenous pop. 36,327 5,456 18,597 1,761
% of indigenous pop. 2.37% 0.69% 0.66% 0.14%
Izhma-Komi 50 472 3 0
Enets 0 0 221 0
Sakha-Yakut 36 16 1,468 15
Dolgans 3 0 5,810 0
Nenets 1,438 149 3,633 516
Yukaghirs 1 0 0 0
Chuvans 0 0 5 0
Koryaks & Alyutors 7 2 26 0
Chukchi 1 3 9 1
Kamchadals 0 0 2 0
Komi 2,364 1,649 159 960
Itelmens 2 0 6 0
Evens 1 3 27 0
Nganasans 0 0 807 0
Khanty 19,068 9 14 8
Yupik 0 1 10 0
Sami 2 1,599 2 3
Mansi 10,977 3 6 1
Komi-Permyak 2,134 78 308 59
Aleuts 1 0 0 0
Kets 12 2 957 0
Karelians 75 1,376 68 178
Evenki 33 5 4,372 1
Selkups 27 0 281 0
Veps 8 82 7 18
Chulyms 0 0 145 0
Kereks 0 0 0 0
Orochi 0 0 1 0
Tofalars (Tofa) 0 0 23 0
Shors 61 5 161 0
Ulchi 2 0 5 0
Kumandins 13 2 13 0
Udege 0 0 2 0
Orok 0 0 2 0
Nanai 6 0 13 1
Nivkhi 4 0 14 0
Teleuts 0 0 5 0
Negidals 1 0 1 0
Taz 0 0 2 0
Chelkans 0 0 4 0
Tubalars 0 0 3 0
Soyots 0 0 2 0
Telengits 0 0 0 0
Tozhu-Tuvans 0 0 0 0
Source: Data adapted from the Russian Federal State Statistics Service, “4.2 Национальный состав населения по субъектам Российской Федерации 
[Table 4.2: Ethnic composition of the population by subjects of the Russian Federation],” 2011; Ryszard M. Czarny, The High North: Between 
Geography and Politics (Switzerland: Springer International Publishing, 2015), 69-71.
APPENDIX C
AMBASSADOR SURVEY—CONSENT FORMS
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Figure C.1. Consent form for survey participants that attended the PBI Alumni Gathering.
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Figure C.2. Consent form for survey participants that did not attend the PBI Alumni 
Gathering.
APPENDIX D
AMBASSADOR SURVEY—QUESTIONS
 
Investigating and Developing Community Engagement!!
This survey is part of the research for my Honors thesis, titled "The Arctic Avengers Strike 
Back: Investigating and Developing Community Engagement Strategies for Polar Bear 
Conservation."!!
There are four sections: General Information, Community Engagement, Barriers, and 
Additional Information. The first and last sections are just general data gathering inquiries 
(name, age, etc.). The middle sections are the meat of the survey. This should take 
approximately 30 minutes to complete, but it could be less (simultaneously, it could be more). 
Questions are primarily open-ended to allow for you to write as much or as little as necessary.!!
This survey has been reviewed three times by my advisors, twice by my friends, and multiple 
times by myself to ensure it is concise and clear. Please be as thorough as possible and answer 
every question; all are equally important and pertinent to my research. Thank you!!!
I. General Information!
1. First Name and Last Initial!
2. Age!
3. Current Profession (e.g., college student, zoo keeper, elementary school teacher)!
4. When you became an Arctic Ambassador (e.g., Leadership Camp 2008, PBI 
Conference 2013)!
5. Sponsoring Organization (e.g., Columbus Zoo, Parks Canada, on your own)!
6. Location (City and State / Province)!
7. Describe your experience becoming an Arctic Ambassador — what inspired / 
empowered / motivated you to join PBI and want to develop community 
engagement for polar bear conservation?!!
II. Community Engagement - Part One: Definitions  
The purpose of this section is to define your community and gain an 
understanding of your personal perspective on community engagement. !
1. Approximately how large is your community (i.e., please provide a population 
estimate)?!
2. Please try to define your community as best you can.!
3. Based on the image above, where on the continuum would you put your 
community, regarding how engaged it is in environmental conservation? 
Please give some examples as to why you put them there.!
4. In your own words, please define the term “community engagement” and describe 
what that means to you.!!
III. Community Engagement - Part Two: Strategies  
The purpose of this section is to explore what strategies / actions you have found 
to be effective or ineffective in your work as an Arctic Ambassador. !
1. How do you determine whether or not a community engagement strategy or action 
is “effective” or “meaningful”?!
2. What strategies / actions have you found to be most effective in developing 
effective community engagement? Why?!
3. What strategies / actions have you found to be least effective in developing 
effective community engagement? Why?!
4. What knowledge or strategies, if any, have you applied in your work as an Arctic 
Ambassador from the conference? This question doesn’t pertain to those 
individuals that did not attend the 2013 PBI Alumni Gathering / 
Conference.!!
IV. Barriers!
1. In your time as an Arctic Ambassador, which of the following five types / categories 
of barriers have you come up against most in your interactions with your 
community? Rank each barrier with 1 (one) being the most common barrier 
you have encountered and 5 (five) being the least common barrier you have 
encountered.!
a) Uncertainty in knowledge!
b) Sense of personal inefficacy or disconnectedness!
c) Competing priorities!
d) Denial of problem!
e) Lack of public leadership!
2. Why did you rank the barriers as you did?!
3. Describe your experience encountering and overcoming (or being unable to 
overcome / still working to overcome) these barriers in your community. 
Please be specific to each barrier, if possible.!
4. Have there been other barriers that you have encountered that were not mentioned 
here? If so, please specify.!!
V. Additional Questions!
1. Are you willing to be identified by first name and last initial in my thesis? You are 
NOT required to answer "yes" to this question -- it will not affect the 
outcome of my thesis either positively or negatively. If you answer "no," 
participants will be given a number based on when I receive their response 
and will be identified as such (i.e., “Participant 1, Participant 2, etc.). Other 
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3. Based on the image above, where on the continuum would you put your 
community, regarding how engaged it is in environmental conservation? 
Please give some examples as to why you put them there.!
4. In your own words, please define the term “community engagement” and describe 
what that means to you.!!
III. Community Engagement - Part Two: Strategies  
The purpose of this section is to explore what strategies / actions you have found 
to be effective or ineffective in your work as an Arctic Ambassador.  !
1. How do you determine whether or not a community engagement strategy or action 
is “effective” or “meaningful”?!
2. What strategies / actions have you found to be most effective in developing 
effective community engagement? Why?!
3. What strategies / actions have you found to be least effective in developing 
effective community engagement? Why?!
4. What knowledge or strategies, if any, have you applied in your work as an Arctic 
Ambassador from the conference? This question doesn’t pertain to those 
individuals that did not attend the 2013 PBI Alumni Gathering / 
Conference.!!
IV. Barriers!
1. In your time as an Arctic Ambassador, which of the following five types / categories 
of barriers have you come up against most in your interactions with your 
community? Rank each barrier with 1 (one) being the most common barrier 
you have encountered and 5 (five) being the least common barrier you have 
encountered.!
a) Uncertainty in knowledge!
b) Sense of personal inefficacy or disconnectedness!
c) Competing priorities!
d) Denial of problem!
e) Lack of public leadership!
2. Why did you rank the barriers as you did?!
3. Describe your experience encountering and overcoming (or being unable to 
overcome / still working to overcome) these barriers in your community. 
Please be specific to each barrier, if possible.!
4. Have there been other barriers that you have encountered that were not mentioned 
here? If so, please specify.!!
V. Additional Questions!
1. Are you willing to be identified by first name and last initial in my thesis? You are 
NOT required to answer "yes" to this question -- it will not affect the 
outcome of my thesis either positively or negatively. If you answer "no," 
participants will be given a number based on when I receive their response 
and will be identified as such (i.e., “Participant 1, Participant 2, etc.). Other 
identifying data, such as location or age, may still be associated to a 
numbered Participant (e.g., "Participant 5 from Chicago, Illinois. . .").!
2. Would you like to receive a PDF copy of my thesis upon its completion?!
3. Do you have any other comments, thoughts, or ideas about community 
engagement, polar bear conservation, or anything else related to this 
survey / my thesis topic? Feel free to write as little or as much as you like 
here — the more you write, the more I have to work with!!!!
Thank you for completing this survey for my Honors thesis! I greatly appreciate the time you 
took to do this. I will be in touch as I continue my work over the next several weeks. If you 
have any questions, comments, or concerns, please do not hesitate to contact me via email or 
phone. Again, I sincerely thank you for your help!
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APPENDIX E
AMBASSADOR SURVEY—ADDITIONAL DATA
Table E.1. Ranking of perceived barriers to individual action on climate change by individual 
survey participant
Participant
Uncertainty of 
knowledge
Sense of personal 
inefficacy or 
disconnectedness
Competing 
priorities
Denial of 
problem
Lack of 
public 
leadership
1 5 4 3 2 1
2 3 1 2 5 4
3 5 3 1 2 4
4 1 2 4 5 3
5 3 2 1 5 4
6 4 1 3 5 2
7 5 2 1 4 3
8 2 4 3 1 5
9 5 2 1 4 3
10 3 2 1 5 4
11 2 5 1 3 4
12 2 4 3 5 1
13 3 4 2 5 1
14 4 2 1 5 3
15 3 1 4 2 5
16 1 3 2 4 5
17 3 2 4 1 5
18 4 3 1 2 5
19 4 1 5 2 3
20 2 3 1 5 4
Average 3.20 2.55 2.20 3.60 3.45
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APPENDIX F
THE ARCTIC AVENGERS—ADVERTISING MATERIALS
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Figure F.1. The Arctic Avengers logo. Designed by the author 
and created by Greg Cronk.
Figure F.2. The small advertising poster, which was posted around campus and included in 
the campus-wide digital advertising program. Designed and created by the author.
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APPENDIX G
THE ARCTIC AVENGERS—ADDITIONAL IMAGES  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Figure G.2. Screenshot of the myActions.org homepage.
Figure G.1. Robert Buchanan (right) presents Arctic Action’s Paw of 
Approval award to WOU President Mark Weiss (left).
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Figure G.3. Screenshots of posts from the Arctic Avengers team on myActions.org and 
the myActions iPhone application.
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